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z. scoPE

Z.1 $copte. _This specification establishes the requirements for the Comprehensive Performance Test (CPT) and Limited

Performance Test (LPT) of the Advanced Microwave Sounding Unit-A2 (AMSU-A2), referred to herein as the unit. The

unit is defined on Drawing 1331200.

1.2 Test procedure sequence. The sequence in which the several phases of this test procedure shall take place is shown in

Figure l, but the sequence can be in any order.

3.2
Detailed

Procedures

3.2.3
Test Prel_mfion

3.2.4
Deta_ed

Performance Tests

._[ 3.2.4.1
Grounding Test

3.2.4.2

Power System
Test 1

t

3.2.,.3

._ 3.2.4.4

Radiometer
Functional Test

3.2.4.2.1 I+28V Main Load Bus Test

3.2.4.2.2
+28V Pulse Load Bus Test

3.2.4.2.3

+28V Analog TM Bus Test

3.2.4.2.4 [+10V Interface Bus'Test

3.2.4.3_ IClockS_nalsVerlfica_

3_4.3.3 IComma_s&Digfla_T_eme_

3.2.4.3.4 [D_Da=OutputVerlfmation

3.2.4.3.5 [Analog Teleme_ Test

3_4.3.6 [TestPointTest

3.2.4.3.7
GSEM_eTest

3.2.4.4.1
Relative Radiometer NEAT

Measurements

3.2.4.4.2 IChannel Iderdirmation Test

Figure I. Test Procedure Sequence

1
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2. APPLICABLE DOCUMF2_S

2.1 Government documents. The following documents form a part of this specification to the extent specified.

otherwise specified, the issue shown shall apply.

STA_ARD_

M_itar_

MIL-STD-45662

OTHER DOCUMENTS

S-480-79

S-480-80

Unless

Cah'bration Systems Requirements

Performance Assurance Requ_ements for the

EOS/METSAT Integrated Programs Advanced

Microwave Sounding Unlt-A (AMSU-A) (PAR)

Performance and Operation Specification for the

EOS/METSAT Integrated Programs Advanced

Microwave Sounding Unlt-A (AMSU-A) (POS)

GIIS-3267415 ATN-KLM General Instrument Interface Specification

UIIS-2624483 AMSU-A2 Unique Instrument Interface Specification

(Copies of government documents should be obtained as indicated in the Department of Defense Index of Specification and

Standards.)

2.2 Non-Government documents. The following documents form a part of this specification to the extent specified herein.

Unless otherwise specified, the issue in effect on the date of tesli:.,: shall apply.

2.2.1 Aerojet documents

SPECIFICATION

AE-26002/2 Test Procedure, Subsystem, Antenna Drive

for AMSU-A2

AE-26151/5 Test Procedure, EMI/EMR & EMC for the METSAT/METOP Advanced

Microwave Sounding Unit-A (AMSU-A)

AE-26157 Special Test Equipment (STE), Operation and
Maintenance Manual

AE-26357 Transportation Handling Procedure for the AMSU-A

System Integrated Program

STANDARD

STEb2454 Requirements for Electrostatic Discharge Comzol
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REPORT

DRAWING

0

lO 53 Contam_tion Control Plan for the Advanced Microwave

Sounding Unit-A (AMSU-A)

1331200

1335695

1356655

Advanced Microwave Sounding Unlt A2 (AMSU-A2)

Special Test Equipment

Console Assembly, METSAT and EOS STE

(Copies of Aerojet documen_maybeobtainedfi'omGenCoxpAerojet, CAGE 70143, P.O. Box 296, Azusa, California,

91702-0296).

e.

4
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3. REQUIREMENTS

3.1 General text requirements

3.1.1 Equipment and test facil'u'ies. The tests descn'bed herein shall be performed at Aerojet under laboratory
conditions in _m EMI shielded chamber for the first and final CPT. Other tests need not be accomplished in the EMI

shielded chamber. The test equipment listed inTable I shall be used when performing the tests. If the specified
equipment is not available, the equipment substituted shall provide a measurement accuracy equal to or greater than that
of the specified equipment. The AMSU-A Special Test Equipment (STE) shall be used for activation and control of the
unit and monitoring of its performance.

TableI.EquipmentList

Item

01

02

03

04

05

06

O7

08

09

10

11

12

13

14

15

16

17

18

19

2O

21

22

23

24

25

26

27

28

Quantity
1

1

1

1

1

2

1

1.

1.

1

1

Item Description ifg.

25-pin breakout box

Model

Dynamic signal analyzer Hewlett-Packard 3562A

Signal generator Hewlett-Packard 3314A

Oscilloscope Tektronix 2225A

9-pin breakout box Aerojet 2536-3743/SK1358702-1

15-pin breakout box Aerojet 2536-37441SK1358703-1

2336-37461SK1358704-1

37-pin breakout box

Lab. general purpose power supply

LN2 container

Spectrum analyzer

STE computer

, STE interface cable J1

STE interface cable J2

STE interface cable J3

STE interface cable J4

STE interface cable J5

STE interface cable J6

STE interface cable J7

Current probe amp

Universal counter

Oscilloscope camera

:Aerojet

Aerojet

Hewlett-Packard

Cole

_ewlett-Packard

Aerojet

Aerojet

Aerojet

Aerojet

Aerojet

Aerojet

,Aerojet

Aerojet

Hewlett-Packard

Hewlett-Packard

N/A

Power DesignsPower supply

;2536-3745/SK1358705-1

6114

N03726-20

8590L

1336695/SK1356655

1335758-1

1335752-1

1335756-1

1335755-1

1335753-1

1335754-1

1335757-1

AM503

5316A

N/A

3650-S

Multimeter Ruke 77

Plotter Hewlett-Packard 7475A

Signal generator Hewlett-Packard 83620B

MM-wave source module Hewlett-Packard

Couple/detector

Spectrum analyzer

Hewlett-Packard

Hewlett-Packard

* For limitedpc'rformancetestonly;itemnumbers 04, 06,09, IIthrough18,and 23 arerequired.

[83557A

83557-60001

8563E
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3.1.2 Requiredpr_cedures and operations. The unit shall be subjected to the examinations and tests specified in 3.2.4
and Table H.

3.1.2.1 L/n/tedperfcrmance test (LPT). The Limited Performance Test shall consist of the test procedures specified in the
LPT column of Table II.

3.1.2.2 Comprehensive performance test (CtrO. Three versions of the Comprehensive Performance Test are identified in

Table IT. These are applicable for different test stages. The test procedures to be performed for each version are specified in
the 1st CI_, Sub CPT, and Final CPT columns of Table H.

Table II. AMSU-A2 Performance Tests

Pam_Imph
3.2.4.1

3.2A.2..1.1

3.2.4.2.1.2

3.2A.2.1.3

3.2A.2.1.4

3.2.4.2.2

3.2.4.2.2.8

Test Description
Grounding Test

+28 Main Load Bus (MLB) Turn-On Transient

+28 MLB Operating Power

Transient Susceptibility and Power Quality Tests

Instrument Feedback Test

+28 Pulse Load Bus (PLB) Test

Instrument Feedback Test

3.2.4.2.2.9 Transient Susceptibility and Power Quality Tests

3.2.4.2.3 +28 Analog Telemetry.Bus (ATB) Test

3.2.4.2.3.2 instrument Feedback Test

32..4.2.3.3

3.2.4.2.4

3.2.4.2.4.2

3.2.4.3.2

32.4.3.3

Transient Susceptibility and Power Quality Tests

;+10 V Interface Bus Test

Instrument Feedback Test

I Clock Signals Test

Commands and DigitaI-B Telemeby Test

3.2.4.3.4 DigitaI-A Data Output Test

3.2A.3.5 Analog Telemetry Test

3.2.4.3.6

3.2A.3.7

32..4.4

3.2.4A.2

Notes: 1.
2.
3.
4.
5.
6.
7.

Test Point Test

GSE Mode Test

Radiometer Functional Test

Channel Identification Test

3.2.4.2.5 (Power input test for LPT).
At 28V only.
3.2.42..2 except 3.2.4.2.2.5 through 3.2.4.2.2.7.
Only full .scan.

1st
CPT LPT

X X

X

X Note 1

X

Note 7

X

Note 7

X

X

Note 7

X

X

Note 7

X

X X

X Note 4

X Note 5

X

X
Note 6

X X

X

Sub Final
CPT CPT

X X

X

Note 2 X

Note 3 X

X X

X X

X

X X

Note 4 X

Note 5

X

X X

X

X

STE only (32A.3.5.2). -
GSE mode test/verification is not required and is for engineering use only.
Instrument feedback test will be performed in EMI/RFI Chamber using EMI/RFI test procedure
AE-26151/5.
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3.1.3 Inspe_on instructions. The following shall apply to all inspections performed under this specification.

a. . .Personnel familiarization: All personnel directly concerned with the conduct of the inspection shall become
'f_ with the entire content of this document before beginning the tests. Each step, including all notes,

warnings, and cautions, shall be understood thoroughly before starting.

bo Referenced documents: Performance of the tests specified herein may require reference to the docnments

listed in Section 2. It is recommended that the applicable issues of these documents be available at the time

and place of testing.

3.1.4 Test conditions. The following paragraphs shall apply to all testing described in this document.

3.1.4.1 Standard ambient conditions. Unless otherwise specified in a detailed method paragraph, all handling shall be

performed under the following laboratory ambient conditions:

a. Handling in accordance with AE-26357

b. Contamination control in accordance with Report 10353

c. Temperature: +23 ± IO°C

d. Pressure: 610 to 810 torr

r

e. Humidity: 50 ± 20% (no condensation)

£ Tlu: instrument shall be placed in its protective bag (1338427) when not in use.

3.1.4.2 T__. The lolerames allowed on test conditions are intended only to provide for accuracy of such items

as iustrumentalion and _ Conditions shall be as close as possible to the nominal or center values specified, and in no

instance shall they exceed the tolerances specified. Unless otherwise specified, the tolerances shall be within ± 10%.

3.1A.3 Read-out accuracy. Parameters are specified either as limits or as nominal values with plus-or-minus tolerances.

These limits and tolerances shall be regarded as absolute, and the inaccurades of measuring equipment shall not be

interpreted as part of measured values in such a way that out-of-Limit measurements may appear in-limit.

3.2 Detailed procedures

32.1 ResponsibUityfor inspection. All tests specified herein shall be performed under the cognizance of Aerojet QuaLity
Assurance.

32.2 Monitoring procedures for equipment. Test equipment cah_oration schedules and procedures shall comply with the

requirements of MIL-STD-45662. Before performing examinations and tests in accordance with this procedure, all test

equipment to be used shall be verified as being within their current cah_oration periods. CaLibration or alignment, necessary

for operation of the equipment within the reqcirements of this document, shall be performed when required.

3.2.3 Test preparation. Perform the following preparations.

32.3.1 STE connem'on. The power sources, signal sources, and loads axe provided to the unit under test by the AMSU-A

Special Test Equipment (STE) (Drawing 1335695 or 1356655), in accordance with paragraph 5.2 of S-480-80. The STE is

automated test eqfiipment controlled by a MicroVax computer. The unit shall be connected to the STE in accordance with

AE-26157 and the detailed test procedures in 3.2.4. " __ -

32.332 Signal sources. Signal sources required during the performance test but not provided by the STE are as follows:

7
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a. Coldbackground at LN 2 temperature at room ambient. .... "

3.2.3.3Signaloutputs.Signaloutputs,exceptfor.thetestsignalsatJT,shallbemonitoredby theSTE. The signaloutputs

at J7 are shown in Fi_.tre 2.

3.23.4 Test software. AMSU-A2 bonded software shall be used to operate the STE. During initialization of the STE,
as specified in AE-26157, the A2 software shall be selected. The bonded software is being Selected by the STE computer
automatically during _tion of the STE.

r
5.0± O.2V

.I ®=1-- I I
I ©=A.. I

_10ms F--
I
I

4

.-_--_--._- . : •

I

I

, ©
I

][
_-:--_- -_

Integmte/HoMPulse

= 42 r_

DumpPuL_

Q
I - In_r_.a-k_
I andDump

2 2_ - '

F-'-" ( =A-D

-,_._ .

v

3.23.5

0u_ aty7.... r _......Figure 2. Signal

Im_¢_/_..on. When called for in the i_livi test procedures, _ ii_ the unit _ follows: .
..... ..... -; .; _:.:? - _ -: . . _. ":...... .:......_'.

• I. Turn (m power to STE,/nitial/z_ STE(I_ AE'26157_cI_o_s),-_d__*_L_U:A_?. _l_'er
switches. Adjust +28 V power supply by us/rig DVM to +28.0 V :_ 0.5V at STE Jl c0nne_or pin No. I (+)

anapm_o._(Kt-_).'--'"---_ Use breakout box at Jl to connect the DVM. _ ........ :

=8
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Enter the serial number (decimal equivalent of the identification number provided in the UIIS) for the unit

under test using AE-26157, ffnecessary. Verify that the Main Menu is displayed on the STE CRT terminal
display/Turn off the AMSU-A2 STE power switches.

Connect J1 through J7 to AMSU-A2 unit . +

Verify that the PWR and SW/TM switches on the STE power distn'bution unit are ON.

On the Main Menu, press the [2] MONITOR ONLY (type the number). The Monitor Only Menu will be

displayed, with Block Monitor Data Select options shown in the m/ddle (window) area of the screen.

On the Monitor Only Menu, press [14] COMMANDS. The Commands Menu will be displayed in the
window area.

On the Commands Menu, press [9] MODULE POWER. Wait at least 18 seconds for command execution.
This applies power to the unit

Execute commands as necessary to obtain the following configuration:

[9 ] MODULE POWER -* CONNECT

[i0] SURVIVAL HTR PWR .. OFF

[11] MODULE TOTALLy OFF ,. ON

[12] SCANNER A2 POWER - ON

[13] COMPENSATOR MOTOR POWER ,. ON

[14] ANTENNA WARM CAL POS - NO

POWER [4] ON

ANTENNA IN COLD CAL POS m

ANTENNA IN NADIR POS-

ANTENNA FULL SCAN MODE =

COLD CAL POSITION MSB -

COLD CAL POSITION LSB .-

NO [15]

NO [16]

YEs [17]

ZERO [18]

ZERO [19

9. Wait at least 18 seconds and observe the commands are acknowledged by STE.

10.

11.

12.

Verify that the STE power supply is adjusted to its normal +28.0 Vdc !-0.5 Vdc operating voltage by nsing
a DVM across Jl-I and J1-3. Use 25-pin breakout box at J1 to connect the DVM.

Verify that all breakout box switches are in the closed position.

After initial mm-ou, execute commands and connect the unit as necessary according to the individual test
procedures.

3.2.3.6 Turn-offmethods. The unit can be turned off immediately by pressing [9] MODULE POWER = DISCONNECT
on the Commands Menu. For a phased shutdown, press [I1] MODULE TOTALLY OFF = OFF on the Command Menu or

press POWER [4] OFF on any display. When connecting breakout boxes to the unit or STE connectors, verify that the unit

•power is offand the STE +28V power supply is manually turned off.

3.2.4 Detailed performance tests. The comprehensive performance tests for the AMSU-A2 system are to be carried out on
the fully assembled and operational unit. The tests to be performed are as follows:

a°

b. Power system test

c. Clock, commands and datasystem test-

d. Radiometer funcfion_ test
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e. Trtnsient tm._.epfibility and power quality test

f. _t feedback tests. " "

3.2A.1 Grounding test. This test provides the verification of the unit grounding requirements of GHS-3267415 Paragraph

3.1.1 and UIIS-2624483 paragraph 3.!1.

. Connect breakout boxes to each of the spacecraft interface connectors J1 through J7 as shown in Figure 3.

Verify that all connectors are protected with connector savers. Verify STE is not connected to insuument.

. Measure and record continuity or isolation between the points shown on Test Data Sheet (TDS) I

(Appendix B, TDS B-1 for LPT).

Mulltmeter ,I k
9

9 Pin Breakout
Box

25 Pin Breakout
Box

15 Pin Breakout
Box

37 Pin Breakout
Box

37 Pin Breakout
Box

J1

_J6

°

* Connector Saver

AMSU-A2

INSTRUMENT

Figure 3. -.-,_oc'-_o_ai_ Test___r-_'_,_ " : ' " .... ".... : :

32.4.2 Power system, transient susceptibility, power quality, and instrument fee_db_ tests. The purpose of these tests is

to verify power system compliance in regard to:

a. Turn on transients

b. Operating power

c. Transient susceptibility

_ +,

I0



d..,: C_"tent ripple

Th_ >
e following DC voltage lines will be tested for the above parameters:
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e. +28V Main Load Bus (parameters a, b, c, d)

+28V Pulse Load Bus (parameters a, b, c, d)

g. +28V Analog Telemetry Bus (parameters b, c, d)

h. +lOV Interface Bus (parameters b, d)

3.2.4.2.1 +28V main load bus test

3.2.4.2.1.1

1.

+28VMZB during turn on transient. The +28V MLB turn on tra_ient shall be verified as follows:

Configure the unit and test equipment as shown in Figure 4. Verify that switches 1, 2, 14 and 15 of the

breakout box are in the OPEN position. Disconnect +28 Vdc external power supply output and adjust the

power supply to read 28.56 Vdc ± 0.05 Vdc on voltmeter No. 1. Connect the power supply output as
shown in Figure 4.

. Configure the Dynamic Signal Analyzer (DSA) as follows:

¢

Select MEAS MODE

Select Time Capture

Select Capture Select

Select Capture Length; Enter 300.0; Select msec

Select FREQ

Select E SMPL Off

Select Freq Span; Enter 25; Select kHz
Select SELECT MEAS

Select Power Spec
Select CH1 Active

Select WINDOW

Select Harm

Select SOURCE

Select Source Off
Select AVG

Select Avg Off

Select Tim Av Off
Select RANGE

Select Chan 1 Range; Enter 1; Select V

Select INPUT COUPLE

Select CH1 DC

Select CHt Ground

Select IN'PUT TRIG

Select Trig Level; Enter 100; Select my
Select Arm A U

Select Ext" Select (-) Slope
Select TRIG DELAY

Enter O; Select/aSec
Select COORD

Select Real

Select VIEW INPUT

Select T:me Buff
Select SCALE

Select X Fir.d Scale: Enter 0.0, 300;
Select msec

Select YFixd Scale; Enter 0. 0, 80;
• Select mV

Select UNITS

Select Hz (see)

a)

NOTE

Prior to coUecting any current data, the current meter and DSA have to be

"zeroed out"; zero current reference has to be established on the DSA.

Follow this interim procedure to zero reference the current meter and
DSA.

Select 1.0 A/10 mV per div. on the current amplifier.

11
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.

b)

C)' "

d) -

Remove the current probe fi'om the cizcuit and close the probe. Place the probe in a magnetically
benign locatio-

Adjust the "y" axis voltage range to +4 inV.

Place the DSA in "Free Run" Trigger and depress "Start Capture" on the DSA.

e) With the "capture in process", adjust the "output DC level" control on the ctm'ent amplifier to
indicate zero current on the DSA. .....

f) Position the currentprobe to its original location in accordance with Figure 4, and return the DSA to
"Ext" trigger.

2:

Turn the unit ON by selecting [9] MODULE POWER; setup the operating modes as defined in paragraph
31.3.5 (reference the command screen paramete_ below). If necessary, re-adjust the external power
supply for 28 Vde.

COt@/ANDS I
[9] MODULE POWER - CONNECT ANTENNA IN COLD CAL POS - NO [15]_

[I0] SURVIVAL HTR PWR - OFF ANTENNA IN NADIR POS- NO [16] !

[Ii] MODULE TOTALLY OFF - ON ANTENNA FULL SCAN MODE " YES [17]

[12] SCANNER A2 POWER ,. ON COLD CAL POSITION MSB - ZERO [18]

[13] CCtiPENSATOR MOTOR POWER - ON COLD F.AL POSITION LSB - ZERO [19]

[14] ANTENNA WARM CAL POS = NO

POWER [4] ON

.

.

.

.

8.

Turn the unit OFF by executing command [9] MODULE POWER. Confirm the command has been

execw.ed on the STE display.

Start the DSA signal capture by depressing "Start Capture"; wait for the DSA message "waiting for trigger"
before proceeding.

On the STE computer, select [9] MODULE POWER and obtain a record of the +28 MLB Turn-On cun'ent
waveform. On the STE computer, select [9] MODULE POWER to turn the instnnnent's power OFF.
Adjust the display time base and voltage sensitivity to allow for adequate current and pulse duration
measurements (refer to Figure 5 for an example of per division values). Plot the obtained waveform and
attach a hard copy of the scan to TDS 2.

Measure the Turn-On time toreachsteady state current; record this vahte on TDS 2.

Compute thepeakconentasfollows: .......

Multiplythemax/mum Y valueby thecurrent/divasselectedon thecmzentampl/fier.As an

example,ifthecurrentamplLfierissetuptodisplay1.0A/I0 mV perdivision,and themax/mnm
Y value = 46.8 mV:

46.8 mV x (1.0 mA/10 mV) = 4.68 amps

Record this value on TDS 2.

12



+28 V
PowerSupply

Power Designs Inc.
Model3650-S

Source Z = 0.01 ohm
DC to 20 kHz

Digital
Voltmeter

No. 1

Ohms+ 10%', '\

1'R'rN \'

V

20 AWG Wire
20+IFL

20 AWG Wire
17.5 + 1 Ft.

Dynamic EXT Trigger
Signal

Analyzer

) J CH1

Current
Probe

AmplhSer

,.. E)c-"'-. Pml_
"" Tekbonix

" P8302

\ "1

! "". 25-Pin

'"" /t(_ _ Breakout

1 Box 1

'\ 2 2

14 14

\ 15
\
"3 _ 3

-- 17

STE Console

P1

P'2

P2

P6

............P5

AppropriateCables
As Required

7 Places

AMSU-A2
I_nt

28 Volt Main
Bqs

J1

Return

J4

J3

J2 -

[--- J5

V-- J5

ESD Ground

-._._

Figure 4. +28V Main Load Bus Verification Setup
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r

Y

i | - •

,mS.e. ' _O

F

+28 Volt Main Bus Peak Power Worst Case Profile (For S/N 10S through 109)

b-O

|00-0
"mV

tO

0°0

• °*

.¢

i

vIL
°. .

• " "10.5

+28 Volt Main Bus Peak Power Worst Case Profile (For S/N 105 through 109)

Figure 5. +28V Main Bus Load Peak Power
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p,

sic =,15. Om

1 div = 2.5 ms

AMSU-A2 (S/N 102, 103, and 104) Main Load Bus Worst Case Tum-on Transient
at 28.56 Vdc.

lOmV ,, 2.0Amps

V

.dO. 0
m

15.0
m

/D_.v

0.0

I I I

I \

Soc c=. om

1 div = 0.01 ms
d!

AMSU-A2 (S/N 102, 103, and 104) Main Load Bus _ at Worst Case Tum-on Transient
at 28.56 Vdc. _ .........

Figure 5. +28V Main Bus Load Peak Power
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. The Iu derivative of the _t waveform mast be calculated. Compute the dI/dT as follows:
. The most probable location of the greatest ¢razent demand is during the first positive tramition

O, after voltage application. If this is the case, expand the segment of the display and measure the

greatest voltage wamition in the smallest time transition. The change in voltage times the
cm-tenqdiv as selectedon thecurrentamplifierproducesthechangeincut-tent.Next dividethis

changeincurrentby thechangeintime(inmicroseconds).Thh valueisdl/dT.Example:

Ch= e involtage 35 9 my
Change in time (microseconds) ........... 31.25 its
Cm-ront/div on current amplifier ......... 1000 mA/10 mV

35.29 mV x (1000 mA/10 mV)/31.25 ps = 112.9 mAY

I0.

11.

Record the computed value on TDS 2.

With the multimeter, adjust the external power =rpply to 27.44 i-0.05 Vdc as measured between Jl-1 (high)

and JI-3 (low).

12.

13.

14.

Repeat steps 3 through 10.

With the multimeter, adjust the external power supply to 28.00 _0.05 Vdc as measured between JI-I (high)

and JI-30ow).
¢

Repeat steps 3 through 10.

3.2.4.2.1.2

1.

2.

+28VMZB operating power. Measure the steady state current, voltage, and power as follows:

Turn off the unit.

Insert cummt meter in positive lead of external power supply.

.

4.

.

6.

', 7.

8.

9

10.

11.

12.

Turn the unit on as indicated in 3.2.3.5.

While monitoring voltmeter No. I, adjust the power supply to 27.0 -_ 0.1 volts (see Figure 4). Record the
voltage displayed on voltmeter no. 1 on TDS 3 (MLB voltage at 27 V).

Record the operating cm-rent on TDS 3 using digital multimeter.

Com_te the operating power (watts) as explained in TDS 3.

Adjust the power supply to 28.0 4. 0.1 volts and record voltage on TDS 3.

: . , . "."

Record the operating currenton TDS 3. " '

Compute the operating power (watts)as explained in TDS 3.

Adjust the power _ly to 29.0 4. 0.1 voits_d record voltage on TDS 3.

Record the operating current on TDS 3.

Compute the opera;flngpower (watts) as explained in 108 3.

13. Adjust the power supply to 28.0 4-0.5 Vdc.

.16
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3.2.4.2.1.3 .Transient susceptibility andpower quality tests. The power tests that follow wi_ demonstrate the AMSU-A2

instrument _ll operate within specified parameters when the transients (low and high frequency) are applied directly to the
• power lines.. ,

3.2.4.2.1.3.1 Equipment setup. Set up the test equipment and connect to the instrument as shown in Figure 6.

3.2.4.2.1.3.2 Low frequency load induced transients. The AMSU iusmmlent shall be capable of normal operation before

and after the injection of positive and negative transients into the power line at the amplitude and duration specified in Figure
7. Perform Low Frequency Load Induced Transients as follows:

1. With the exception of the external power supply, turn ON all the test equipment.

. Place the signal generator in ARB 0 mode. With the external power supply OFF, while monitoring the

oscilloscope, adjust the amplitude and frequency output of the signal generator to attain the signal
characteristics as shown in Figure 7.

3. Remove the signal generator output connection from the power supply. While monitoring the external power

supply dc voltage with the meter, tam the external power supply ON.

4. Turn the instrument ON and place the instrument in the modes congruent with paragraph 3.2.3.5.

5. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 18 thin 21. Attach
printouts to TDS 41.

.

.

Connect the signal generator to the external power supply. Wait for the instrument to complete three scans.

Remove the signal generator output to the power supply.

Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 18 thin 21. Attach

printouts to TDS 41.

8. Record any deviations in the functional performance of the AMSU instrument on TDS 41.

3.2A.2.1.3.3 High frequency load induced trans/ents. The AMSU instrument shall be capable of normal operation before

and after the injection of positive and negative transients into the power line. The interfering frequencies are simulated by

using the triangular wave output of the signal generator. There are three signals to be sequentially injected; the frequencies

and amplitudes as produced by the signal generator and measured by the oscilloscope are:

Frequency (Hz) Amplitude
1.43 ...................... :........... 200 mVpp

2.86 .................................. 1.00 Vpp

6.67 .................................. 1.50 Vpp

Perform High Frequency Load Induced Transients as follows:

1. With the exception of the external power supply, turn ON all the test equipment.

2. With the external power supply OFF, while monitoring the oscilloscope, adjust the amplitude and frequency

output of the signal generator output as follows:

amplitude ...................... 200 mVpp
offset ............................. 0.000 V

frequency ..................... 1.430 Hz

17
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I

J1

•" P4

Iq

P2

PB

E
E
E
E
E

A_xo_tm cab_s
_ RequN_ "

7 Ptmc_

J4

.13

J2

,IS

,15

i
ESC)Grcu_I "

Figure 6. +28 V MLB Transient Sus_tibility and Power Quality Tests Setup
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Figure 7. Load Induced Transient (Main Bus)
r

. Remove the signal generator output connection from the power supply. While monitoring the external power

supply dc voltage width the meter, turn the external powersupply ON.

4. Turn the instrument ON and place the instrument in the modes congruent with paragraph 32..3.5.

5. Acquire one FuU Scan Mode printout; verify the printout meets the requirements of TDS 18 thru 21.

6. Connect the signal generator to the external power supply. Wait for the instrument to complete three scans.

Remove the signal generator output to the power supply.

7. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 18 tlm-u21.

8. Repeat steps 2 through 4, and 6 through 7 for 2.86 Hz and 1.0 Vpp.

.

10.

3.2A.2.1.4

Table 11.)

3.2A.2.2

Repeat steps 2 through 4, and 6 through 7 for 6.67 Hz and 1.5 Vpp.

Record any deviations in the functional performance of the AMSU instrument on TDS 41.

Instrument feedback tes_. The instrument feedback test is performed in accordance with AE-26151/5. (See
- i

+28Vpulse load bus test. The PLB shall be verified during the following intervals:

a° First two seconds (32..42.2..1)

b.

C.

From 2 to 4 seconds (32.42.2.2)

From 4 to 6 seconds (32.42.2.3)

19
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3
'2

d. From 6 to 8 seconds (3.2.4.2.2.4)
-_

e. 8 _'¢ond PLB integration (current) (3.2.4.2.2.5)

f. PLB'tum-on uamient (3.2.4.2.2.7). • ....

g. PLB'cmxent in warm ca], cold ¢al, and nadiz modes (3.2.4.2.2.6)

h Insmnnent feedback (3.2.4.2.2.8)

Transient susceptibility(3.2.4.2.2.9).

PLB during thefirst two seconds. The PLB operation, during the first two seconds, shall be verified as follows:

o Configure the unit and test equipment as indicated in Figure 8. Verify that switches 5, 6, 18 and 19 of the
breakout box are in the OPEN position. Disconnect +28 Vdc external power supply output and adjust the
power supply to read 28.00 Vdc _:0.05 Vdc by using a digital voltmeter. Connect the power supply output
as shown in Figure 8.

2. Configure the Dynamic Signal Analyzer (DSA) as follows:

Select MEAS MODE

Select Time Capture
Select Capture Select
Select Capture Length; Enter 1; Select Record

Select FREQ
Select Freq Span; Enter 100.0; Select Hz
Select E SMPL Off

Select Time Length; Enter 8.0; Select Sec
Select SELECT MEAS

Select Power Spec
Select CH1 Active

Select WINDOW
Select Harm

Select SOURCE

Select Somv_ Off
Select AVG

Select Avg Off

Select Tim Av Off
Select R,4NGE

Select Aut 1 Rng up

Select INPUT COUPLE

Sel ,ect CH1 DC
Select CH1 Ground

Select IN1)lrI "TRIG

Select Trig level; Enter 1.5; Select Y
Select ,4rm d U
Select F,xt

Select Slope - ....
Select TRIG DELAY

Enter 0.0; Select Sec
Select COORD

Select Real
Select VIEW INPUT

Select Tune Buff
Select SCALE

Select XFixd Scale: Enter 0.0, 8.0; Select SCc
Select YF&d Scale; Enter -10. 0, 70.07 Select my

Select UNITS

• - - " -'_ ' _." 'i "" ? _ "

NOTE

Prior to collecting any current data, the current meter and DSA have to be "zeroed
out"; zero current reference has to be established on the DSA. Follow this interim

procedure to zero reference the currentmeter and DSA. _ ._..._ .: : .::-.-___..-:- -_ -_. : -'

a) Select 200 mA/10mV per div. on the current amplifier.

b)

c)

Remove the current probe fxom the circuit and close the probe. Place the probe in a magfietically benign
location.

Adjust the _ axis voltage range to +4 mV _"_

20



\

m
5

6

18

19

7

8

_n

21

E

Figure 8. +28V Pulse Load Verification Setup

AE-26156/4E

2 Apr99

28 Vdt Pulml

Leed I_s

Rem11

J2

J_

,It

J_

E ,17

i._ sso om.,_

+

• + .

. . _ , .... ++ . +_: ..

21



AE-26156/4E

2 Apr99

d) Plac_etheDSA in"Free Run" Trigger and depress "Start Capture" on theDSA.

e) With the "capture in process", adjust the "output DC level" control on the current amplifier to indicate zero
current on the DSA.

f) Position the current probe to its original location in accordance with Figure 8, and return the DSA to "Ext"

Irigger.

The instrument is now ready to captuze and plot 8 seconds of data.

3. Turn the unit ON by selecting [9] MODULE POWER, set up the operating modes as defined in paragraph

3.2.3.5 (reference the command screen parameters below). If necessary, re-adjust the external power

supply for 28 Vdc.

[9] MODULE POWER ,, CONNECT ANTENNA IN COLD CAL POS - NO [15]

[10] SURVIVAL HTR PWR - OFF ANTENNA IN NADIR POS- NO [16]

[11] MODULE TOTALLY OFF - ON ANTENNA FULL SCAN MODE - YES [17]

[12] SCANNER A2 POWER - ON COLD CAL POSITION MSB - ZERO i18]

[13] COMPENSATOR MOTOR POWER m ON COLD CAL POSITION LSB - ZERO [19]

[14] ANTENNA WARM CAL POS - NO
f

pOWER [4] ON

.

5.

.

3.2.4.2.2.2

1.

2.

3.2A.2.23

I.

2.

Start the DSA signal capture by depressing "Start Capture".

Obtain the first 2-second PLB current waveform by selecting zero to 2 seconds time span. Refer to Figure 9

for a typical waveform. Turn OFF the "X" cursor if it is ON. Turn the "X" cursor ON. The cursor will

appear at the highest peak. Ensure this value is less than or equal to 2.2 amps. Record value on TDS 4.

Compute the peak current as follows:
Multiply the maximum Y value by the current/div as selected on the current amplifier. As an example,

if the current amplifier is set up to display 200 mA/10 mV per division, and the maximum Y value =

276 mV:

100 mY x (200 mA/I 0 mV) --2000 mA = 2.00amps

PLB measured from 2 to 4 seconds. The PLB operation, from 2 to 4 seconds, shall be verified as follows:

Change the PRE-TRIGGER DELAY setting of the dynamic signal analyzer to 1.9 seconds.

Obtain a hard copy of the signal displayed on the dyna_c Signal z_nalyzer (refer to Figure 9 for typical

waveform) and record the peak current and bus current during the integrate/hold, dump (I/H_) rime period

(refer to Figure 9) data on TDS 4.

PLB measured from 4 to 6 seconds. The PLB operation, from 4 to 6 seconds, shall be verified as follows:

Change the PRE-TRIGGER DELAY setting of the dynamic signal analyzer to 3.9 seconds.

Obtain a hard copy of the signal displayed on the dynamic signal analyzer (refer to Figure 9 for typical

waveform) and record the peak current and bus current _ the integrate/hold, dump (I/HI)) t/rne period

(refer to Figure 9) data on TDS 4.
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3.2A.2.2.4 PLB measured from 6 to 8 seconds. The PLB operation, from 6 to 8 seconds, shall be verified as follows:

1. _ " Change the PRE-TRIC_3ER DELAY setting of the dynamic signal analyzer to 5.9 seconds.

° Obtain a hard copy of the signal displayed on the dynamic signal analyzer (refer to Figure 9 for typical

waveform) and record the peak current and bus current during the integrate/hold, dump (I/H,D) time period

(refer to Figure 9) data on TDS 4.

3.2A.2,2,_ Eight second integrated current measurement. To observe the PLB integrated (8 sec.)current waveform on the

dynamic signal analyzer, configure the dynamic signal analyzer as follows:

.

.

3.

4.

5. "

Select SCALE

Select X Fixd Scale; Enter 0.0, 8; Select Sec

Select Y Fxd Scale; Enter-10, 70.0; Select mV
Select VIEW INPUT

Select Time Record: Note - the display heading changes to read "Cap Tim Rec"
Select MATH

Select Next

Select Intgrt:

Note - the display changes to present an integrated value of the cunent waveform.

Select X (cursor)
Move the X marker to the maximum fight of the display. The Y value is indicative of the

integrated current value over the entire 8 second period.

. Multiply the maximum Y value by the current/div as selected on the current amplifier, then divide by 8

seconds to acquire an average current value. As an example: if the current anzpl/fier is set up to display

200 mA/10 mV per division, and the maximum Y value = 32.4 mV-sec:

[32.4mV-sec x (200 mA/I0 mV)]/8 secffi81 mA

Enter the calculated integrated value on TDS 4.

3.2.4.2.2.6 PLB current in warm cad, cold ca_ and nadir mode& PLB current shall be tested as follows:

1. Place the unit in warm cal mode.

Measure and record PLB steady state cunent on TDS 4 with a multhneter in the ctment mode.

3. Place the unit in cold cal mode and repeat step 2.

"3.2.4.2.2:7

1.

Place the unit in nadir mode and repeat step 2.

PLB turn-on trans/ent

Configure the unit and test equipment as shown in Figure 8. Verify that switches 5, 6, 18 and 19 of the

breakout box are in the OPEN position- Connect the DSA External _gger to the identified pins on the 25-

pin breakout box.

I .
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Configure the Dynamic Signal Analyzer (DSA) as follows:

Select MEAS MODE

Select Time Capture

Select Capture Select

Select Capture Length; Enter 500.0;
Select msec

Select FREQ

Select Freq Span; Enter 20.0; Select kHz

Select E SMPL Off

Select Time Length; Enter 32.0;
Select msec

Select SELECT MEAS

Select Power Spec
Select CH1 Active

Select WINDOW

Select Hann

Select SOURCE

Select Source Off
Select AVG

Select Avg off

Select Tim Av Off
Select RANGE

Select Chan 1 Range; Enter 1
Seleex V

Select INPUT COUPLE

Sdect CH1 DC

Select CHI Ground
Select INPUT TRIG

Select Trig Level; Enter 1
Select V

Select Arm A U

Select Ext" Select Slope(-)
Select TRIG DELAY

Enter 0; Select/_ec
Select COORD

Select Real

Select VIEW INPUT

Select Tone Buff
Select SCALE

Select XF/zd Scale: Enter 0.0, 25
Select msec

Select Y Fixd Scale; Enter -10, 470 "
Select my

Select UNITS

Select Hz (sec)

NOTE

Priorm ¢ellecting any current data, the current meter and DSA have to

be "zeroed out"; zero current reference has to be established on the

DSA. Follow this interim procedure to zero reference the current meter
and DSA.

a) Select 200 mA/10 mV per div. on the current amplifier.

b) Remove the current probe from the circuit and close the probe. Place the probe in a magnetically
benign location.

c) Adjust the "y" axis voltage range to +4 inV.

•d) Place the DSA in "Free Run" Trigger and depress "Start Capture" on the DSA.

e) With the "capture in process", adju_ the "output DC level" control on the current amplifier to
indicate zero current on the DSA.

f) Position the current probe to its original location in accordance with Figure 7, and return the DSA to
"Ext" trigger.
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. Ad_'t external power supply for +28 Vdc. Turn the unit ON by selecting [9] MODULE POWER; setup
the operating modes as defined in paragraph 323.5 (reference the command screen parameters below). If

ne_ssary, re-adjust the external power supply for 28 Vdc.

COMMANDS

[91 MODUL_ POWER.= CONNECT ANTENNA IN COSD CAL POS - NO [15]

[I0] SURVIVAL HTR PWR - OFF ANTENNA IN NADIR POS- NO [16]

[11] MODULE TOTALLY OFF - ON ANTENNA FULL SCAN MODE =. YES [17]

[12] SCANNER A2 POWER ,= ON COLD CAL POSITION MSB == ZERO [18]

[13] CC_PENSATOR MOTOR POWER - ON COLD CAL POSITION LSB =. ZERO [19]

[14] _ WARMCAL POS = NO

POWm_[4] ON

,

.

.

I
7.

8.

.

10.

3.2.4.2.2.8

*'able II.)

Turn the unit OFF by executing command [9] MODULE POWER. Confirm the command has been

executed on the STE display.

Start the DSA signal capture by depressing "Start Capture"; wait for the DSA message "waiting for trigger"

before proceeding.

On the STE computer, select [9] MODULE POWER and obtain a record of the +28 PLB Turn on cuxrent

waveform. On the STE computer, select [9] MODULE POWER to turn the insmunont's power OFF.

Adjust the display thne base and voltage sensitivity to allow for adequate current and pulse duration
measurements. Plot the obtained waveform and attach a hard copy of the scan to TDS 4. Refer to Figure

l0 for an example of the expected waveform.

Measure the Turn-On pulse width; record this value on TDS 4.

Compute the peak current as follows:

Measure, the maximum Y value by the current/div as selected on the current amplifier. As an

example, if the current amplifier is set up to display 200 mA/ 10 mV per division, and the
maximum Y value = 276 mV:

276 mV x (200 mA/10 mV) = 5520 mA = 5.52 amps

Record this value on TDS 4.

The I= derivative of the current waveform nmst be calculated. Compute the dl/dT as foUows:

The most probable location of the greatest current demand is dxzring' the first positive lran_tion

after voltage applicatio-- If this is the case, expand the segment of the display and measure the
greatest voltage transition in the smallest time transition. The change in voltage times the

current/div as selected on the cturent amplifier produces the change in cunent. Next divide this

change in ctnront by the change in time (in microseconds). This value is dI/dT. Example:

Change in voltage ............................... 144 mV

Change in time (microseconds) ........... 19.5 ps
Current/div on cm'rent amplifier, ........ 200 mA/10 mV

144 mV x (200 mA/10 mV)/19.5 ps = 147.7 mA/ps

Record the computed value on TDS 4.

Instrument feedback test. The insmnnent feedback test is performed in accordance with AE-26151/5. (See
t
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3.2A.2.2.9 TranSient susceptibility and power quality tests. The tests that follow will demonstrate the AMSU-A2

insmnnent will operate within specified parameters when the transients (low and high frequency) are applied directly to the

power lines.

3.2A.2.2.9.1 Equipment setup. Set up the test equipment and connect to the instrument as shown in Figure 11.

3.2A.2.2.9.2 Low frequency load induced transients. The AMSU insuument shall be capable of normal operation before

and after the injection of positive and negative transients into the Pulse Load Bus power line at the amplitude and duration

specified in Figure 12. Perform the Low Frequency Load Induced Transients as follows:

1. With the exception of the external power supply, turn ON all the test equipment.

. Place the signal generator in ARB I mode. With the external power supply OFF, while monitoring the

oscilloscope, adjust the amplitude and frequency output of the signal generator to attain the signal

characteristics as shown in Figure 12.

3. Remove the signal generator output connection f_om the power supply. While monitoring the external power

supply dc voltage with the meter, turn the external power supply ON.

4. Turn tbe insmunent ON and place the iusmnnent in the modes congruent with paragraph 3-2-B.5.

p

5. Acquire one Full Scan Mode printout; verify the printout meets the r_ts of TDS 18 thru 21. Attach

printouts to TDS 41.

6. Connect the signal generator _ the extemai power supply. Wait for the insumment to complete three ,,_ns.

Remove the signal generator output to the power supply.

7. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 18 thru 21. Attach

printouts to TDS 41.

8. Record any deviations in the functional performance of the AMSU iustnnnent on TDS 41.

3.2A.2.2.9.3 High frequency load induced nmuden_. The AMSU iustzmnent shall be capable of normal operation before

and after the injection of positive and negative transients into the power line. The interfering frequencies are simulated by

using the triangular wave output of the signal generator. There are three signals to besequentially injected; the frequendes

and amplitudes as produced by the signal generator and measured by the Oscilloscope are:

Frequency (Hz) Amplitude
1.43 .................................. 200 mVpp

2.86 .................................. 1.00 Vpp

6.67 .................................. 1.50 Vpp
°

Perform the High Frequency Load Induced Transients as follows:

1. With the exception of the external power supply, turn ON all the test equipment.

. With the external power supply OFF, while monitoring the oscilloscope, adjust the amplitude and frequency

output of the signal generator output as follows:

amplitude ..................... 200 mVpp
offset ............................ 0.000 V

frequency .................... 1.430Hz ....

28
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Figure 12. Load Induced Transient (Pulse Load)

3. Remove the signal generator output conne_on from the power supply. While monitoring the external power

supply dc voltage with the meter, yam the external power supply ON.

4. Tram the instrument ON and place the instrument in the modes congruent with paragraph 3.23.5.

5. Acquire one FuLl Scan Mode printout; verify the printoutmeets the requirements of TDS 18 thru 21.

6. Connect the signal generator to the external power supply. Wait for the in.qnnnent to complete three scans.

Remove the signal generator output to the power supply.

7. Acquire one Full Scan Mode printout; verify the printout meets the requirements ofTDS 18 thru 21.

8. Repeat steps 2 through 4, and 6 through 7 for 2.86 Hz and 1.0 Vpp.

9. Repeat steps 2 through 4, and 6 through 7 for 6.67 Hz and 1.5 Vpp.

10. Record any deviations in the functional performance of the AMSU instrument on TDS 41.

3.2.4.2.3 Ana/og te./em_,ry bus

3.2.4.2.3.1 Operating power measurements The purpose of this test isto calculate the operating power of the Analog

Telemetry Bus fi'om measurements taken of the'bus voltage and current. .... _" :'

• I. Configure the insmm3ent as shown in Figure 13. .....

3.

Tram the instrument ON and place the instrument in the modes congruent with paragraph 32.3.5.

- • . --: __ ,
Measure the bus current and record on TDS5.

.

1 .2.4.23.2
' Table II.)

From the m_ents recorded on TDS 5, calculate the operating power for the telemetry bus and record
on TDS 5.

Instrument feedback test The insUmnent feedback test is performed in accordance with AE-26151/5. (See

.... , ................................................
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X 3.2.4.233 Tran_nt susceptibility and power quality tests. The tests that follow will demons_ate the AMSU-A2

insmnnent will operi_ within specified parameters when the transients (low and high frequency) are applied directly to the
power lines.

3.2.4.233.1 Equipment setup. Setup the test equipment and connect to the instrument as shown in Figure 14 (exceptions:

remove the curreut probe and amplifier; connect the oscilloscope to monitor output of the signal generator).

I_ 3.2A.2.3.3.2 Low frequency load induced transients. The AMSU insUmnent shall be capable of normal operation before
and after the injection of positive and negative transients into the power line at the amplitude and duration specified in Figure

15. Perform the Low Frequency Load Induced Transients as follows:

I. With the exception of the exten_ power supply, turn ON all the test equipment.

. Place the signal generator in ARB 0 mode. With the external power supply OFF, while monitoring the

oscilloscope, adjust the amplitude and frequency output of the signal generator to attain the signal

characteristics as shown in Figure 15.

3. Remove the signal generator output connection from the power supply. While monitoring the external power

supply dc voltage with the meter, turn the external power supply ON.

4. Turn the _t ON and place the instrument in the modes congruent with paragraph 3.2.3.5.
f

5. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 18 thru 21. Attach
printouts to TDS 41.

6. Connect the signal generator to the extemai power supply. Wait for the instrument to complete three scans.

Remove the signal generator output to the power supply.

7. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 18 thin 21. Attach
printouts to TDS 41.

8. Record any deviations in the functional performance of the AMSU instrument on TDS 41.

_ 3.2A.23._3 High frequ_/oad induced trans/ents. The AMSU _t shall be capable of normal operation before
and after the injection of positive and negative transients into the power line. The interfering frequencies are simulated by

using the triangular wave output of the signal generator. There are three signals to be sequentially injected; the frequencies

and am >litudes as produced by the signal generator and measured by the oscilloscope are:

Frequency (Hz) Amplitude _ _
1.43 .................................. 200 mVpp

2.86 .................................. 1.00 Vpp

6.67 .................................. 1.50 Vpp

Perform the High Frequency Load Induced Transients as follows:

1. With the exception of the external power supply, ann ON all the test equipment.

2. With the external power supply OFF, while monitoring the oscilloscope, adjust the amplitude and frequency

output of the signal generator output as follows:

amplitude ..................... 200 mVpp
offset ............................ 0.000 V

frequency .................... 1.430 Hz
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Remove the signal generator output connection fi-om the power supply. Wh_e monitoring the exteroal power
supply dc voltage with the meter, turnthe external power _:_ply ON.

4. Turn the instrument ON and place the instrumeut in the modes congruent with paragrxph 3.23.5.

5. Acquire one Full Scan Mode printout; verify the printout meets the re_ents of TDS 18 th:u 21.

6. Connect the signal generator to the external power supply. Wait for the _t to complete three scans.

Remove the signal generator output to the power supply.

7. Acquire one Full Scan Mode printout; verify the 10_intoutmeets the re_oents of TDS 18 thr_ 21.

8. Repeat steps 2 through 4, and 6 thxough 7 for 2.86 I-Izand i.0 Vpp.

9. Repeat steps 2 tl_rough 4, and 6 through 7 for 6.67 I-Izand i.5 Vpp_

..........................

10. Record any deviations in the functional performance of the AMSU _t on TDS 41.
o.

3.2.4.2.4 +10 Vdc baerface bus test

3.2A.2A.1 Operatiag pawer measnremeats The purpose of this test is to calculate the operating power of the +10 Vd¢
Interface Bus from measurements taken of the bus voltage and current.

1. Cnnfiguze the insmnnent as shown in Figure 16. - .':-..--

2. Turn the insmm_nt ON and place the instrument in the modes congruent with paragraph 3.2.3.5.

3. Measure the bus current and record on TDS 6.

° From the measurements recorded on TDS 6, calculate the operating power for the telemetry bus and record
on TDS 6.
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Y.

x.  e,t feedb ,.'k
_ .2A.2.4.2Table II.)

_ 32.4.2.5 Power inpuf test for LPT. For LPT, test the power input as follows:1. Configure the unit and test equipment as indicated in Figure 17.

2. Turn the unit ON as described in 32_3.5.

The instrument feedback test is performed in accordance with AE-26151/5. (See

NOTE

Do not proceed without succef_fid completion of step 2.

)

,

.

Clock, commands, and data $3_._¢m test.

a.

b.

C.

3.2A.3

_qukements specified in S-480-80, GIJS IS-3267415, and UIIS IS-2624483.

3.2.4.3A Test sequence. The test sequence shall be as follows:

Comm_ and Digital-B telemetry verification

d.

Adjust the STE power supply such that the voltmeter across Jl-1 and J1-3 reads +28.0 ± 0.5 V. Record the

voltage across the pin Jl-1 and J1-3 and record the current at STE power supply on TDS B-l, Appendix B

(LPT .

Turn offpower by refezring to 32_3.6.

This procedure verifies the clock signal, the commands, and the data

Data output vezification

• Digital-A

• Analog telemetry

• Test points

: GSE modes.

3-_A.3_ 'Clock signals test. The following items shall be tested to verify the clock signals. Refer to Figures 18 and 19 for

graphical representation of these pulses.

a. 1.248 MHz clock

b. 8 seconds frame pulse

c. A1 select pulse

cl Cl shift pulse

. . • _ _
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32.4.3.2.1

1.

2.

.

1.248 Mltz synchronir.ation c/ock. Perform the following procedures.
"4

Con_ the unit and the test equipment as indicated in Figure 20.

C°nnoct _ 1 of the osc_oscope to the 1.248 MHz clock signal of the STE output (_t input)

as showp, in Figure 20.

Turn the unit ON as descn'bed in 3.23.5.

NOTE

Do not proceed without successful completion of step 3.

. Using the oscilloscope, measure the 1248 MHz clock signal Record the data and attach the photograph or
plot on TDS 7.

3.2.4.3.2.2 C1 shift pulse verification. Connect CHA_NNE_2 of the oscilloscope to Pin 2 of the 9-pin breakout box (P2-

J2). Photograph or plot the oscilloscope display and record the information indicated on TDS 8.

3.2.4.3.2.3 AI select pulse _erification. Connect CHANlqE_2 of the oscilloscope to Pin 6 of the 9-pin breakout box (P2-

J2). Photograph or plot the oscilloscope display and record the information indicated on TDS 9.

33.4.3.2.4 8-seconds frame sync pulse t,erificatlon. Perform the foUpwing procedures.

.

.

Connect CHAIqNEL-2 of the osct3loscope to Pin 7 of the 9-pin breakout box (P2-J2). Photograph or plot

the osc_oscope display and record the information indicated on TDS I0. Measure pulse repetition tin_g

by using I-IP5316A Universal counter and record on TDS 10.
°,

Turn the unit OFF by executing the softkey corrn_nd [II] MODULE TOTALLY OFF. Leave both

breakout boxes in place. ....

3. Turn offpower by referring to 3.2.3.6.

32.4.3.2.5 Synchronization signal reJationship. The following synchronization signal relationship shall be verified.

l,

a. A1 select pulse and the 8-socond frame sync pulse

b. A1 seloct pulse and Cl shift puhe

c. A1 select pulse and 1_.48 MHz clock. • _

Relati_ of A1 select pulse and the 8-second flame syncpulse: :: -

With the unit off, configure the unit and the test equipment as indicated in Figure 21.

,

3.

Connect CHA.NNEL-1 of the oscilloscope to the breakout box, Pin 7 (8 second frame pulse).

-. = .' • . _ __

Turn the unit ON as described in 3.2.3.5.

NoTE

Do not proceed without successful completion of step 3.

4O



r_

AE-26156/4E

2 Apt 99

Figure20. Clock Signaland DODC ConvertersYnchmnizati0n Test Setup

o
~.
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Figure 21. Synchronization Signal Relationships Test Setup
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Adjust the amplitude and the trigger level of the oscilloscope for best picture.

Photograph or plot the oscilloscope display and attach the photograph or plot in the space provided on TDS
11, sheet 1.

. From the photograph or plot, verify the synchronization as descn'bed in TDS 11, sheet 1. Record pass or
fail.

Relationship of Al select pulse and Cl shift pulse:

7. Connect CHANNEL-1 of the oscilloscope to the breakout box Pin 2 (C1 shift pulse).

8. Adjust the amplitude and the trigger level of the oscilloscope for best picture.

. Photograph or plot the oscilloscope display and attach the photograph or plot in the space provided on TDS
1I, sheet 2.

I0. From the photograph or plot, verify the synchronization as described in TDS 11, sheet 2. Record pass or
fail.

Relationship oral select pulse and the 1.248 clock pulse:

11. Connect CHANNEL-1 of the oscilloscope to the clock connector located at the rear of the STE (J10 of

SELFTEST).

12. Adjust the amplitude and the trigger level of the oscilloscope for best picture.

13. Photograph or plot the oscilloscope display and attach the photograph or plot in the space provided on TDS
12.

14. From the photograph or plot, verify the synchronization as descrt2_l in TDS 12. Record pass or fail.

15. Turn off the insmmzent by executing comma_zd [11] MODIK,E TOTALLY OFF.

16. Turn off the +28 V STE power supply.

17. Connect unit to STE as shown in Figure 20 without breakout boxes and test equipment.

3.2.4.3.3 Commands and digital-B te/emetry test. Commands and digital-B telemetry shall be verified in accordance with
' the following paragraphs.

_3.2.4.3.3.1 Module tota//y off. Commands and digital-B telemetry, with the module totally off, shall be tested as follows:

1. Turn the unit ON as d_n'bed in 32_3.5.

NOTE

Do notproceedwithoutsuccessful completion of step1.

. From the Commands Menu, execu _ command [11] MODULE TOTALLY OFF to OFF mode.

3. Wait at least 18 seconds, then verify that the following events are in effect:
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a. ' [11]
.-

i;. ' [12]

c. [lO]

d.

MODULE TOTALLY OFF ffi OFF

SCANNER A2 POWER = OFF

SURVIVAL HTR POWER = OFF

Antenna reflector pointing toward the warm load.

4. Record the above observations on TDS 13 (Appendix B, TDS B-2 for LPT).

°

Survival hea_erpower ON/OFF command. The survival heater power ON/OFF command shall be tested as

Execute command [10] SURVIVAL HEATER POWER to ON mode.

.

.

Wait at least 18 seconds. Verify that the command is in effect. Record observation on TDS 13 (Appendix
B, TDS B-2 for LPT).

Execute comm--d [10] SURVIVAL HEATER to OFF mode.

. Wait at least 18 seconds. Verify that the command is in effect. Record observation on TDS 13 (Appendix
B, TDS B-2 for LPT).

3.2.4.3.3.3 Modulepow_r coan_t command. The module power connect command shall be tested as follows:

IE Execute command [9] MODULE POWER to CONNECT mode.

. Wait at least 18 seconds. Verify that the command is in effect. Record observation on TDS 13 (Appendix
B, TDS B-2 for LE0.

3. Verify that the conent at the STE power supply is 03 to 32 Amperes. Record this information on TDS 13

(Appendix B, TDS B-2 for LFI).

3.2.4.3.3.4 Scanner commands _,ri_n. The scanner commands shall be tested as follows:

1. Execute commands as necessary to obtain the following configuration:

[9] MODULE POWER - CONNECT ,

[lo] SURvz_LL_rrR _ = on,
[111 MODULE TOTALLY OF¥ - ON

[12], .SCANNER A2 POWER - . ..... , ON.._,-..

[13] CCMPENSATOR MOTOR POWER ,_ ON

[14] ASTEmm WA_M CAL POS - NO

POWER[4] ON

ANTENNA IN COLD CAL POS - _. : NO [15]

_rnncsA zs SADZRCOS= - _ " " ........ No- [16]

ANTENNA FULL SCAN MODE - YES [17]

COLD CAL POSITION MSB - _ .. ZERO'_[18]

COLD CAL POSITION LSB - ZERO [19]

Wait at least 18 seconds. Verify that the commands are in effect. Record observations on TDS 14
(Appendix B, TDS B-3 for LPT). , : .... '

. Execute. [12] SCANNER A2 POWER - OFF
--• [13] COMPENSATOR MOTOR POWER =OFF" " "°"...._':; ..... :
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Wait at least 18 seconds. Verify that the commands are in effect.
:: (Appendix B, TDS 13-4 for LFT).

Execute. [12] SCANNER A2 POWER = ON

[13] COMPENSATOR MOTOR POWER-- ON

AE-26156/4E
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Record observations on TDS 15

Wait at least 18 seconds. Verify that the commands are in effect. Record observations on TDS 16
(Appendix B, TDS B-5 for LPT).

3.2.4.3.3.5 ScannerposlU'on commands verification. Verify scanner position command operation as follows:

1. Execute command [14] ANTENNA WARM CAL POS to YES mode.

. Wait at least 18 seconds. Verify that the command is in effect. Record observation on TDS 17 (Appendix
B, TDS B-6 for LPT).

. Execute commands [15] ANTENNA IN COLD CAL POS to YES mode, [18] COLD CAL POSITION
MSB to 0, and [19] COLD CAL POSITION LSB to 1.

. Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 17
(Appendix B, TDS B-6 for LPT).

5. Execute commands [18] COLD CAL POSITION MSB to 1 and [19] COLD CoALPOSITION LSB to 0.

.

°

8.

Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 17
(Appendix B, TDS B-6 for LPT).

Execute commands [18] COLD CAL POSITION MSB to 1 and [19] COLD CAL POSITION LSB to 1.

Wait at least 18 seconds. Verify that the conmmnds are in effect. Record observation on TDS 17
(Appendix B, TDS B-6 for LPT).

9. Execute commands [18] COLD CAL POSITION MSB to 0 and [19] COLD CAL POSrHON LSB to 0.

10. Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 17
(Appendix B, TDS B-6 for LPT).

..... 11.

12.

Execute command [16] ANTENNA IN NADIR POSITION to YES mode.

Wait at least 18 seconds. Verify that the c¢_mmandis in effect. Record observation on TDS 17 (Appendix

B, TDS B-6 for LFT).

13. Execute command [14] ANTENNA WARM CAL POS to YES mode.

14. Wait at least 18 seconds. Verify that the command is in effect. Record observation on TDS 17 (Appendix
B, TDS B-6 for LPT). .

3.2.4.3.4 Digital-A data output test. The following items shall be tested to verify the digital-A data output:

a. Full scan (3.2.4_3.4.1)

b. Warm load (3.2.4.3.4.2)

c. Cold cal (3.2.4.3.4.3)
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d. N_ (3.2.4.3.4.4).

For each of the above scan modes, the following parameters will be subject to pass/fa_ Criterion:

If] Sync. sequence

[H] Unit LD. and serial number

[HI] Digital B serial data verification

['IV] Reflector positions

IV] Radiometric data (scene data)

[VII Temperature sensors.

For the cold cal mode, reflector position [IV] shall be tested for the following conditions.

(a)

Co)

(c)

3.2A.3A.1

1.

Cold cal position with MSB=I and LSB=0

Cold cal position with MSB=0 and I.SB=I

Cold cal position with MSB=I and LSB=I.

Full scan mode. The digital-A data output in full-scan mode shall be tested as follows:

Execute commands as necessary to obtain the following configuration:

[9] MODULE POWER = CONNECT

[10] SURVIAL HTR PWR = OFF

[11] MODULE TOTALLY OFF - ON

[12 ] SCANNER A2 POWER - ON

[13] CCtIPENSATOR MOTOR POWER - ON

[14] ANTENNA WARM CAL POS - NO

POWER[4] ON

ANTENNA IN COLD CAL'POS --

ANTENNA IN NADIR POS-

ANTENNA _'LLSCANMODE -

COLD CAL POSIT_ONMSB u

COLD CAL POSITION LSB i

t_o [15]

No [16]

YEs [x_]

ZERO [18]

ZErO [19]

o

3.

Obtain a full printout of all the parameters ([1] through [VII) descrt'bed above, by typing PRINT [3] FULL.

___ _ _ _-- .......
Attach the printout to TDS 18 (Appendix B, TDS B-7 for LPT).

Ill, [11], and [m]

4.

Sync, Unit ID, and Digital-B Data: •

o.

Using Page 1 of the printout, verify that elements 0001 through 0008 are v_ithin the required values

specified in TDS 18 (Appendix B, TDS B-7 for LPT). Record pass or fail.

[IV] Reflector position:

. Using sTE procedure AE-26157; select reflectorposition screen, exe_-utePR_ " SCREEN ONLY, and[2]
attach the data to TDS 19 (Appendix B, TDS B-8 for LPT). Verify that there is no "rE"error on computer

printout Record pass or fail on TDS 19 (Appendix B, TDS B-8 for LPT). - "
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iv] Ra_ometric data:
i

6. e, , Using STE procedure AE-26157, select Radiometric data for CH-1 and CH-2. PRINT SINGLE [2]

PAGES for each channel. From the data obtained, verify that the data are within the values specified on

TDS 20. Attach the data .for each channel to TDS 20 (Appendix B, TDS 13-9 for LPT).-Record pass or
fail.

[vl] Temperature sensors:

7. Using STE procedure AE-26157, select DIG-A temperature sensor screen and PRINT SINGLE [2] PAGE.

From the data obtained, verify that the values are within the specified limits on TDS 21 (Appendix B, TDS

B-10 for LFI'). Attach the data to TDS 21 (Appendix B, TDS ]3-10 for LFI_. Record pass or fail.

Warm cal mode. The digital-.& data output, in wann-cal mode shall be tested as follows:

Execute command [14] ANTENNA WARM CAL POS and verify command display is as follows:

[9] MODULE POWER - CONNECT ANTENNA IN COLD CAL POS - NO

[I0] SURVIAL HTR PWR ,= OFF ANTENNA IN NADIR POS" NO

[11] MODULE TOTALLY OFF - ON ANTENNA FULL SCAN MODE - NO

[12] SCANNER A2 POWER == ON COLD CAL POSITION MSB == ZERO

[13] COMPENSATOR MOTOR POWER == ON , COLD CAL POSITION LSB "= ZERO

[14 ] ANTENNA WARM CAL POS "= YES

POWER [4] ON

[15]

[16]

[17]

[18

[19

. Obtain a full printout of all the parameters ([TJ through [VII) descn'bed above, by touching the PRINT [3]
FULL touch area.

. Attach the printout to TDS 22.

[I], [H], and [HI] Sync, Unit ID, and Digital-B Data:

4. Using Page 1 of the printout, verify that elements 0001 through 0008 are within the required values

specified in TDS 22. Record pass or fail.

[IV] Reflector position:

5. Using STE procedure AE-26157; select reflector position screen, execute PRINT [2] SCREEN ONLY, and

attach the data to TDS 23. Verify that there is no "E" error on computer printout. Record pass or fail on
TDS23. _:: • - .

[V] Radiometric data:

6. Using STE procedure AE-26157, select Radiometric data for channel 1 and channel 2. PRINT [2]

SINGLE PAGES for each channeL: From the data obtained, verify thatthe data are within the values

specifie d on TDS 24. Attach the data for each channel to TDS 24. Recoid pass or f.ml

['Vl'] Temperature sensors:

7. Using STE procedure AE-26157, select DIG-A temperature sensor screen and PRINT SINGLE [2] PAGE.

From the data obtained, verify that the values are within the specified limits on TDS 25: Attach the data to

TDS 25: Record pass or fail. : -_ : ", ' - ": -- - -'-- ;:: : "
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Cold cal mode. The digital-A data output, in cold-cal mode, shall be tested as follows:

E_te command [15] ANTENNA IN COLD CAL POS and verify command display is as follows:

-[9]

[10]

[11] '

[12]

[13]

[14]

MODULE POWER - CONNECT

SURVIAL HTR'PWR - OFF

MODULE TOTALLY OFF - ON

s_R A2 POWER - ON

COMPENSATOR MOTOR POWER - ON

ANTENNA WARM CAL POS - NO

[4] ON

z. co D Pos-
ANTENNA IN .NADIR POS-

ANTENNA FULL SCAN MODE -

COLD CAL POSITION MSB -

COLD CAL POSITION LSB "

YEs [15]

NO [16]

NO [17]

ZERO [18]

ZERO [19]

.

o

Obtain a full printout of all the parameters ([I] through [VII) described above, by touching the PRINT [3]
• FULL touch area.

Attach the printout to TDS 26.

[I], [HI, and [I_ Sync, Unit ID, and Digital-B Data:

[Iv3

4. Using Page 1 of the printout, verify that elements 0001 through 0008 are within the required values

specified in TDS 26. Record pass or fail
f

Reflector position:

. To test the cold ca] reflector position, perform the following substeps:

(a) Using STE procedure AE-26157; select reflector position screen, execute PRINT [2] SCREEN

ONLY, and attach the data to TDS 23. Verify that there is no "E" error on computer printout.

Record pass or fail on TDS 23.

Co)

(c)

Execute commands [18] COLD CAL POSITION MSB to 0 and [19] COLD CAL POSITION

LSB to 1. Repeat substep a. then proceed to substep c.

Execute commands [18] COLD CAL POSITION MSB to 1 and [i9] COLD CAL POSITION

LSB to 0. Repeat s_step a., then proceed to substep d.

(d)

,, (e)

[3/] Radion_c data:

[vii

Execute commands [18] COLD CAL POSITION MSB to I and [19] COLD CAL POSITION

LSB to I. Repeat substep &, then proceed to subs'tep e.

• • -

Execute connnands [18] COLD CAL POSITION MSB to 0 and [19] COLD CAL POSITION

LSB to 0.
.... - : "_.*_ ¢_.

6. Using STE proce_ AE-26157, select RadiomeU'ic dam for channel land channel 2. PRINT [2]

" SINGLE PAGES for each channel. From the data obtained, verify that the data are within the values

specified on TDS 27. Attach the data for each channel to TDS 27. Record pass or faiL _ -,-

Temperature sensors:
.- ...._ .!_._:;-_"

7. Using STE procedm'e _26157, select DIG-A temperanu'e sensor screen and PRINT SINGLE [2] PAGE.

From the data obtained, verify that the values are within the specified limits on TDS 28. Attach the data to
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._ TDS 28. Record pass or fail.

3.2.4.3.4.4 _Vtcd/r eal mode. The digital-A data output, in nadir-cal mode, shaU be tested as follows:

I. Execute command [ 16] _A IN NADIR POS and verify command display is as follows:

[9] MODULE POWER - CONNECT ANTENNA IN COLD CAL POS = NO [15

[10] SURVIAL HTR PWR - OFF ANTENNA IN NADIR POS= YES [16:

[11] MODULE TOTALLY OFF _, ON ANTENNA FULL SCAN MODE - NO [171

[12] SCANNER A2 POWER - ON COLD CAL POSITION MSB = ZERO [181

[13] COHPENSATOR MOTOR POWER - ON COLD CAL POSITION LSB - ZERO [19

[14] ANTENNA WARM CAL POS = NO

POWER [4] ON

.

Obtain a full printout of all the parameters ([1] through [VII) described above, by touching the PRINT [3]
FULL touch area.

3. Attach the printout to TDS 29.

[I], [HI, and [HI] Sync, Unit ID, and Digital-B Data:

.
Using Page 1 of the printout, venfy that elements 0001 through 0008 are within the required values
specified in TDS 29. Record pass or faiL

[lv] Reflector position:
4

5. Using STE procedure AE-26157; select reflector position screen, execute "PRINT [2] SCREEN ONLY",

and attach the data to TDS 23. Verify that there is no '_E" error on the computer printout Record pass or
fail on TDS 23.

[3/] Radiometric data:

.
Using STE procedure AE-26157, select Radiometric data for channel 1 and channel 2. "PRINT [2]

SINGLE PAGES" for each channel. From the data obtained, verify that the data are within the values

specified on TDS 30. Attach the data for each channel to TDS 30. Record pass or fail.

[VII Tempcz-ature sensors:

o Using STE procedure AE-26157, select DIG-A temperalm'e sensor screen and "PRINT SINGLE [2]

PAGE". From the data obtained, verify that the values are within the specified limits on TDS 31. Attach
the data to TDS 31. Record pass or fail.

3.2.4.3.5 Analog telemetry test. The purpose of this test is to verify that the 26 analog telemetry signals are within

requirements. The purpose of the analog telemetry signals is to provide information about the functionality of the

subsystems during normal operation of the unit. The analog telemetry signals shall be verified in two ways: (1) by

measu_g the analog telemetry signals directly at the interfacing connector and (2) by use of the STE.

3.2.4.3.5.1 Analog ....... ........TLMsignals measurements connectorX6. Measure analogTLM signalsatconnectorJ6 as follows:

I. Configure the unitand the STE as indicatedin Figure 22. Verify thatunitpower is off priorto the

installation of the breakout boxes. To Unto the unit off_ select the Commands Menu and execute command
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"[II]MODULE TOTALLY OFF".

=op.ol.. ...............

I-: :-T
SignalGround

+28V Analog
"TMBus RTN

Console AMSU-/_
Ins'm.m_nt

_ 0
P2 , No.3 J2 (AlP/DigA I/O)

9-Pin Breakout Box
f

_ • [
' O | J6 (AnalogTelemeW)

37-PinBreakoutBox

P1 _ No. 10 J1 (Power Input)

:i "- . ._.

25-Pin BreakoutBox
Coax Cable r---"-

1:)3 | .13 (1.248 MHz Clock)

- F-P4 J4 (Command)
• ==..=.=, . _ .:. .... -:" 7.: :_ ____Q ...........

_ :" :-::- .................... _ _ _)-_ t,-._
• _-- . I-_,5

----- Test Connector .. :: _ -

P7 l ' L J7

0 For the measurementsof thetemperaturesensor,
.... .......... use Jl-lO as a ground,for the remaininganalogsignals - . _ ......

use J2-3 as a referenceground,

...... .. :-.:.- :.-'- -,..- ,_ ....... .

" Figt_¢ 22. _ma]og T¢|emctty $igo_] V_4_Bcatio0'I'm

Manually turn off the STE 28V power supply located inside the STE
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Turn the unit on as follows:
°

(a) Turn on the STE 28V power supply.

Co) Execute commands as necessary to achieve the following configuration:

[9] MODULE POWER ,, CONNECT ANTENNA IN COLD CAL POS - NO [15]

[10] SURVIAL HTR PWR - OFF ANTENNA IN NADIR POS- NO [16]

[11] MODULE TOTALLY OFF - ON ANTENNA FULL SCAN MODE - YES [17]

[12] SCANNER A2 POWER - ON COLD CAL POSITION MSB - ZERO [18]

[13] COMPENSATOR MOTOR POWER - ON COLD CAL POSITION LSB - ZERO [19]

[14 ] ANTENNA WARM CAL POS - NO

POWER [4] ON

3. Using the "28V Analog Telemetry Bus Return" (Jl-10) as a reference ground, measure and record the four

temperature sensor voltages in the order specified on TDS 32.

4. Using the "Signal Ground" (J2-03) as a reference ground, measure and record the remaining analog

telemetry voltage levels in the order specified on TDS 32.

5. Leave the unit on in preparation for the next test.

3.2.4.3.5.2 Analog TIM signal measurements using the STF_.. Analog _ signal measurements using the STE shall be
takm as R/,lzws:

1. _ _,_.,.,t,_ AE-26157, select Analog TLM screen and execute command "PRINT [2] SCREEN

ONLY". Obtain printout and verify that the data matches the values specified on TDS 33 (Appendix B,

TDS B-11 for LPT). Record pass or fail.

2. Attach computer printout to TDS 33 (Appendix B, TDS ]3-11 for LPT).

3. Power off unit by referring to 3.2 3.6.

3.2A.3.6 Test point test. The purpose of this test is to verify the performance of the integrator and its associated clock

pulses. Figure 2 shows the integration waveform and the clock signals. Test point verification consists of the following

parameters:

a. Integration/Hold and Dump Clock Signals. (3.2.4.3.6.1)

(Time and amplitude)

b. Integration Time (Analog Output). (33..4.3.63.)

(Time and amplitude)

3.2.4.3.6.1 Integration/hold and dump clock signals. The integration/hold and dump clock signals shall be tested as
follows:

1. Refen_g to Figure 23, configm'e the oscilloscope as follows:

Ch m 1-1to  7-23mte  o hold clo k (y7-26RT 3. "

Co) Chazmel-2 to/7-6 dump signal clock (Y7-26 RTN).
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q
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CH-2
)

i

6

37.-PinBreakoutBox

Dump Pulse

-7 AIP/Dig-A I/O

-7 Power Input

-7 1.248 MHz Clock

-7 Commands

-7 DigitaI-BTelemetry
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,17

E ,12

E

,13

[-_
r,
F-

° Return

Test Connector

AIP/Dighl.-A !/0

J1

J5 - •

Figure 23. Integration/Hold and Dump Signals Verification Test Setup
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1.

2.
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._ (c) Internal trigger mode to channel-1.

, (d) Amplitude and Time optimized for best resolution.

2. Power on unit by referring to 3.2.3.5.

3. Photograph or plot the oscilloscope display and attach the photograph or plot to TDS 34.

4. From the photograph or plot, measure time and amplitude for the integrate/hold and dump clock signals.

Verify that the data obtained are within the requirements specified on TDS 34 and Figure 2.

Leave the equipment in place and the unit turned on in preparation for the next test.

Integration time (analog outputs). The analog outputs integration time shall be tested as follows:

Reconfigure the test equipment as indicated in Figure 24.

Connect the oscilloscope, channel-2 positive line to J7-8 of the 37-pin breakout box. Keep channeLl of

the oscilloscope connected to J7-23 and J7-26 (RTN).

3. Adjust the oscilloscope for best amplitude and time resolution. The displayed signals shouldlook like
Figure 2.

r

4. Photograph or plot the display and attach it to TDS 35.

5. From the photograph or plot, measure the intcbu'ation time and the amplitude. Verify that the data obtained

is within the requirements specified in TDS 35.

6. Connect the oscilloscope to the analog signal for channel-2 (J7-9) and repeat steps 2 through 5.

7. Leave the unit un'aed on and the test equipment in place in preparation for the next test.
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STE Consoke

P7 B

Integrat_n/
Hold Pulse

Osdlloscope

_._..

CH-1
(

, :

! I ;

23

|
|

26 O

37-Pin BreakoutBox

Power Input

1.248 MHz Clock

Commands

Dtgbl-B Telemeby

_a_ Te_y

CH-2) I"

_: Coax Cable

j ,,,nak3goutputs

I

J2

I-- J1

E J3

* Two Places: Pin 8 - Channel-I, Pin 9 - Channek2

AMSU-A2
lnstrumerd

Test Connector

AIP_O_b_A UO

Figure 24. Integration Time (Analog Output) Verification Setup
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3.2.4.3.7
SE. mode test. The purpose of this test is to verify the data obtained fi'om the Ground Support Equipment (GSE).

g

NO'EE

.

°

.

4. Enter corresponding GSE mode under test. ......

3.2.4.3.7.2 GSEMode-1. The GSE mode-1 shall be tested as follows:

.- . : . •

[I], [I_, and [H1] Sync, Unit ID, and Digital B:

Equipmentpreparatio_ To place instnm_t in GSE mode, proceed as follows:

On Commands Menu, press: RETURN [1].

On Main Menu, select: [10] SELF TEST.

On Self Test Menu, select: [7] RUN GSE MODE.

(The computer will prompt: "ENTER GSE MODE (0 to 15)".)
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The GSE mode testis not required and is for engineering use only.

The following modes shall be evaluated.

GSE-1 (Position: 10, 10, 10)

GSE-2 (Position: 1, 30 readings)

GSE-3 (Position: current, 30 readings)

GSE-4 (Position: 30, 30 readings)

GSE-5 (Position: 6, 30 readings)

GSE-7 (Position: required, 30 readings)

For GSE mode-l, the following parameters are subject to pass or fail criterion:

[rJ Sync. sequence

[I]'J Unit ID and serial number

[HI] Digital B serial data verification

[IV] Reflector positions

[V] Radiometric data (Scenedata for channel-1 only)

WI] Temperature sensors.

For GSE 2 through 7, only the following parameters are subject to pass or fail criterion:

[IV] Reflector position. ._ - --

3.2.4.3.7.1
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1. Place insmunent in GSE mode-1 and obtain fun printout. Using the printout, verify that elements 1
through 8 are within the values specified on TDS 36. Record pass or fail.

.,-

g ,

[IV] Reflector Positions:

. Using STE procedure AE-26157, select reflector position screen and execute "PRINT [2] SCREEN

ONLY" to obtain a printout of data. Verify that there is no "E" error on computer printout. Record pass or

fail on TDS 37. Attach printout to TDS 37.

IV] Radiometric Data:

. Using STE procedure AE-26157, select radiometric data screen for channel-1 and channel-2. Obtain a

single page printout for each channel. Verify that the radiometric data is within the required values

specified onTDS 38. Attach printout to TDS 38.

[VII Temperature Sensors:

. Using STE procedure AE-26157, select DIG-A temp. sensor datascreen and execute "PRINT [2] SCREEN

ONLY" to obtain a printout of the page. Verify that the tmnperature data are within the required values

specified on TDS 39. Record pass or fat_ on TDS 39. Attach printout to TDS 39.

GSE Mode-2. The GSE Mode-2 shall be tested as follows:

f

Place unit in GSE Mode-2 as follows:

ca)

Co)

On Commands Menu, press: RETURN [ 1].

On Main Menu, select: [10] SELF TEST.

(c)

t'IV] Reflector Positions:

2.

On Self Test Menu, select: [7] RUN GSE_VIODE.

(The computer will prompt: "ENTER GSE MODE (0 to 15)".)

• Enter GSE MODE [2] at the prompt

Using STE procedure AE-26157, select reflector position screen and execute "PRINT [2] SCREEN

ONLY" to obtain a printout of data. Verify that the reflector positions are within the required values

specif, ed on document AE-26002/2. Record pass or fail on TDS 37. Attach printout to TDS 37.

GSE Mode-3. The GSE Mode-3 shall be tested as follows:

Place unit in GSE Mode-3 as follows:
....-ill,-_ _ .:'-./

(a) On Commands Menu, press: RETURN [I]...

(b) On Main Menu, select: [10] SELF TEST. ::_-_

(c)

(d)

"Reflector Positions:

On Self Test Menu, select: [7] RUN GSE MODE. ............

(The computer will prompt: "ENTER GSE MODE (0 to 15)".)

Enter GSE MODE [3] at the prompt.
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2._
t -

Using STE procedure AE-26157, select reflector position screen and execute "PRINT [2] SCREEN

ONLY" to obtain a printout of data. Verify that there is no "E" error on computer printout. Record pass or
fail on TDS 37. Attach printout to TDS 37.

3.2.43.7..5 GSE Mode-4. The GSE Mode-4 shall be tested as follows:

1. Place unit in GSE Mode-4 as follows:

(a) On Commands Menu, press: RETURN [1].

Co) On Main Menu, select: [10] SELF TEST.

(c) On Self Test Menu, select: [7] RUN GSE MODE.

(The computer will prompt "ENTER GSE MODE (0 to 15)".)

(d) Enter GSE MODE [4] at the prompt.

[IV] Reflector Positions:

. Using STE procedure AE-26157, select reflector position screen and execute "PRINT [2] SCREEN

ONLY" to obtain a printout of data. Verify that there is no "E" error on computer printout. Record pass or
fail on TDS 37. Attach printout to TDS 37,

3.2.4.3.7.6 GSE Mode-5. The GSE Mode-5 shall be tested as follows:

1. Place unit in GSE Mode-5 as follows:

(a) On CommandsMenu,press: RETURN [l].

(b) On Main Menu, select: [10] SELl=TEST.

.(c) On Self Test Menu, select: [7] RUN GSE MODE.

(The computer will prompt: "ENTER GSE MODE (0 to 15)".)

(d) Enter GSE MODE [5] at the prompt.

[IV] Reflector Positions:

2. Using STE procedure AE-26157, select reflector position screen and execute "PRINT [2] SCREEN

ONLY" to obtain a printout of data. Verifythat there is no "E" error on computer printout. Record pass or

fail on TDS 37. Attach printout to TDS 37.

3.2A.3.7.7 GSEMode-7. The GSE Mode-7 shall be tested as follows:

1. Place unit in GSE Mode-'/as follows:

(a)

(b)

(c)

On Commands Menu, press: RETURN [1].

On Main Menu, select: [I0]SELF TEST.

On SelfTest Menu, select:. [7] RUN GSE MODE.

(The computer will prompt: "ENTER GSE MODE (0 to 15)".)
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(d)

(4:

[IV] Reflector Positions:

.

.

Enter GSE MODE [7] at the prompt.

Press PRINT [3] FULL. The computer will start printing 4 pages of data.

Using STE procedure AE-26157, select reflector position screen and execute "PRINT [2] SCREEN

ONLY" to obtain a printout of data. Verify that there is no _E" error on computer printout Record pass or
fail on TDS 37. Attach printout to TDS 37.

Set the STE to GSE MODE-0. Failure to do so will cause the STE to produce faulty data when in normal

mode. To enter GSE Mode-0 into the computer, proceed as follows:

(a) Return to the Main Menu by pressing: RETLrRN [I].

(b) On Main Menu, select: [10] SELF TEST.

(c) On Self Test Menu, select: [7] RUN GSE MODE.
(The computer will prompt: "ENTER GSE MODE (0 to 15)'.)

(d) Select GSE MODE [0].

3.2.4.4 Radiomaer functionaltaut.The purpose of thisprocedareisto vex/f7 the performanceof the AMSU-A2

radiometeratthesystemlevel.ThistestshallconsistofreladveNEAT measurements.

3.2AA.1 Relative radiometer NEAT measurements. The purpose of this test is to perform a preliminary evaluation of the,...../
radiometer NEAT at a system level. Since the STE is not in the thermal-vacuum configuration, no temperature readings from
the cold load are available. To compute the NEAT for this test, the temperature used for the cold load shall be 80 IC

The data obtained from this test are considered as _relative NEAT" and are to be used as a diagnostic tool to verify proper

op,-;_.don of the A/D converters and the spacecraft interface.

Th. equation to determine "relative NEAT" is as follows:

wh<

The

3.2.,

Th-Tc
GAIN=

M-N

NEAT= SD x GAIN

SD =

Th =

Tc =
M =

N =

Standarddeviation of 120samplesathot tenq_e

Standardzoom temperature= (leg.K " . -- --:,,-.--

Standard LN, _ture = 80 K
Average of hot counts (120 samples) _ • ._:,
Average of cold cotmts (30 samples)

........... ,- .,-.-

-" : :

.... ,q" _ , • ....

• ._ : • :. ..... _ i̧ •

ence of testing shall be as follow:
• ." . o_

a. Equipment preparation and setup configuration (3.2.4.4.1.1)

-. : '.

b. Relative NEAT data collection (3.2.4.4.1.2)

Equipment preparation and setup configuration. The equipment shall be setup as follows:
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WARNING

The use of liquid nitrogen in a confined poorly ventilated area can

cause rapid asphyxiation and death due to a lack of oxygen (oxygen
concentration below 20 percent). Accidental contact with liquid
nitrogen will cause severe frostbite to the eyes or skin. When handling
liquid nitrogen, personnel shall observe the following safety
precautions:

a. Ensure that the work area is well ventilated to prevent excessive
gas buildup.

b° To protect your eyes, always wear a face shield or safety goggles
(safety glasses without side shields do not provide adequate
protection).

c. To protect exposed skin, always wear a lab coat, gloves made for
cryogenic work, cuffless trousers(worn outside the boots or

shoes), and safety shoes.
!

Configure the test equipment and the unit as indicated in Figure 25. Connect the instrument to STE as
shown in Figure 26 without breakout boxes.

Execute commands as necessary to obtain the following configuration:

g_I IIK_IXILE POWER - CONNECT ANTENNA IN COLD CAL POS - NO [15]

[101 S_EV_L E_E PWR - _'E ANTENNA IN NADIR POS- NO [16]

[11] MODULE TOTALLY OFF == ON ANTENNA FELL SCAN MODE - NO [17]

[12] SCANNER A2 POWER - ON COLD CAL POSITION MSB - ZERO [18]

[13] COMPENSATOR MOTOR POWER ,, ON COLD CAL POSITION LSB ,= ZERO [19]

[14] ANTENNA WARM CAL POS - YES

POWER [4] ON

°

3.2AA.1.2

1.

2.

3.

°

5.

Allow 30 minutes for the unit to stabilize.

Relative NEAT data collection. Perform the following procedures.

Renan to the Main Menu by pressing [1] RETURN.

On the Main Menu, select [13] FUNCTIONAL TEST. (The STE will automatically command the unit to
position the antenna reflector to the warm and cold loads as it is taking data.)

Wait approximately one minute to verify that the NEAT results are displayed on the screen. Obtain a
printout. Repeat step 2 four times and obtain four additional printouts. Average NEAT fxom these five
data points. Enter the values on TDS 40. Attach the printouts to TDS 40 (Appendix B, TDS 13-12 for
LIT).

Remove the cryogenic loads and associated hardware.

Turn off the unit by using command "[11] MODULE TOTALLY OFF". Turn off +28 V power supply at
the STE console.
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j.

Antenna Reflector
Cover

Otemove before ,nstammm

of the cold load bucketJ :

÷
I

I

I

I

'/

Cold Load ._
Bucket Support

÷

Cold Lo_!
Bucket

\\

Figuze 25. NEAT Setup Configuration

. _ _-.-
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_ STE Console

v

P7

I
P1

P3

P4

P5

E

r-

.17

J2

J1

.14

,/5

J6

AMSU-A2
InsU'ument

Figure 26. Relative NEAT Measurement Test Setup

q

\
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3.2A.4.2 Channel _flcation test. The purpose of the channel identification test is to verify the proper final
configuration/assen_l),, . of each radiometer channel from antenna input to the spacecraft interface.

1. Configure the unit and test equipment as shown in Figure 27. -

2. Turn the STE main power switch ON. From the A2 directory, and at the "$" prompt, enter the command to
the STE "RUN A2".

3. Turn the STE power supply panel main power switch ON.

4. Turn the STE power supply panel Q/Main switch ON.

5. Turn the power supply N/Pulse switch ON.

. From the STE main screen, enter the STE command "[2] MONITOR ONLY". Enter the STE Command
"[14] COMMANDS".

o

8.

11.

Enter the STE command "SCANNER POWER". Wait 18 seconds before issuing the next command.

Enter the STE command "ANTENNA COLD CAL'. Wait 18 seconds before issuing the next command.
The reflector should scan to the cold calibration beam position.

r

Enter the STE command "[1] RETURN" to return to the monitor only screen.

Enter the STE command "[10] SCIENCE DATA". The STE should now display the science data screen.
From thisscreenenmrtheSTE conmmud "[9]BEAM POSITION NN-ALL _".

The STE prompts "ENTER BEAM POSITION NO (1 TO 30)". Enter "30" to show the radiometric counts

data for channels 1 and 2. The STE now displays the radiometric data screen shown in Figure 28 except
with a different set of count data.

12.

13.

Allow the instrument to stabilize for approximately 20 minutes. Enter the STE comn_-d "[2]" m obtaina
screen only printout

Configure the unit and test equipment as shown in Figure 27. Turn ON the sweeper and allow to warm up
approximately 10 minutes. Make sure that the RF power is OFF during sweeper warm up.

CAUTION

Extreme care must be used when turning on RF power. When RF
power is first applied the gain horn should be approximately three to
four feet from the unit. The RF power setting should be no greater than
-20 dBm.

14.

15.

Set the sweeper frequency to 23.80 ± 0.01 GHz and set the RF power level to -20 dBm. Position the gain
horn three to four feet from the instrument so that the antenna and gain horn are approximately aligned.
Rotate the gain horn, if needed, to the vertical polarization position.

Turn ON the RF power making sure the power level is set to -20 dBm. Allow the multiplier to warm up
approximately five minutes.

At the STE screen, compare the radiometric data counts of channel 1 to the cdunts lminted out at step 12. {
Enter the STE command "[2]" to obtain a scre_-nonly printout. ...................................... _ "
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17_ _ From the printouts obtained in steps 12 and 16 verify that the radiometric data counts for channel 1 have

. • increased significantly, approximately 1000 or more, and that the other channels data counts have remained

relatively unchanged, less than 300 counts.

18.

19.

20.

21.

Record the count differences on TDS 40A of channel I from the printouts obtained in steps 12 and 16 and

attach printouts to TDS 40A.

Turn OFF the RF power. Return the reflector to the warm cal position.

Turn the STE Q/Main and N/Pulse switches to OFF.

Turn the STE power supply panel main power switch OFF.

I I

DO []
DO ODD

HP 8350 Mainframe

Sweeper with Plug-Ins

HP83570A, HP83572C

or Equivalent

I"L 3 to4Ft _II

© 1

/

AMSU-A2
End View of Insmnnent

Figure 27. Channel Identification Setup

_._ ......................
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ms' _',_,m.EXE;4
-[5] ....S_CE-DATA

[ 6 ] CONTROL/SI'ATUS

4-MAR-98 -

ELEMENT 0000

m.E_NT 00

00

RADIOMETRIC DATA

BEAM POSITION 1

CH DATA

1 16,275
2 16,189

[21] up

POWER

SELECT BUTTON 2

[_.] z>ow_,_

OFF CItECKSUM IN CALC

SCREENONLY [2 ] PRINT[3 ]

14:53:41 SCAN NUMBER

SA28 0SA29

Figure 28. Radiomelric Data Screen

i
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4. QUALI_ ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Aerojet Quality Assurance shall inspect in accordance with the requirements of this test

procedure and S-480-79 and S-480-80. Quafity Control shall verify all test set-ups prior to start of test. Bonded software
shall be used for all tests and shall be obtained from Quality Control. Quality Control shall review all test data for

conformance to success criteria. The test data shall include test limits. For tests that satisfy requirements from S-480-80 on

protoflight and flight units, customer representatives shall be invited to witness tests and shall be invited to review the data
and show approval on the test data sheets.

4.1.1 Testfacll'tties. Unless otherwise specified, the examinations and tests descn'bed herein shall be conducted at GenCorp

Aerojet, Azusa, CA.

4.1.2 Electrostatic Device (ESD) handling. All electronic hardware shall be handled in accordance with Aerojet Standard
STD-2454.

4.2 Monitoring procedures. All tests in this procedure shall be witnessed by quality control.

4.2.1 Test equipment. Test equipment cah_ration procedures shall comply with the requirements of MIL-STD-45662.

4.2.2 Software. Bonded software shall be used at all times.

¢

4.3 Monitoring procedures for materials. Not applicable.

4.4 Certification. Certification for handling ESD-sensitive equipment is required for all personnel working on the

assembly and test of the AMSU-A insmunent.

4.5 Tcst methods

4.5.1 Accept-reject criteria. The accept-reject criteria for each examination or test shall be as specified in the data sheets

included in each phase of the applicable test procedure. The test results shall be recorded on the data sheets to demonstrate

compliance with the applicable specification requirements. Methods of analysis shall be appropriate for the parameters being

inspected. It shall be the respons_ility of Aerojet to review the test data and determine conformance of the unit under test to

the performance requixements contained in S-480-80 and this specification.

In the event of a failure during any phase of this test procedure, the test activity shall record the required information on the

Test Anomaly Record (TAR) and alert the design assurance and quality engineers. Except for failures which only represent

a limited out-of-tolerance condition for a particular parameter and are not expected to interfere with the balance of the testing

and which are non-destructive, the testing must be stopped until a complete description of the observed anomaly failure is

documented and a Failure Analysis Swategy (FAS) is formulated, documented, and implemented to preclude loss of

information or evidence that may facilitate determining the failure cause. The full set of data from the referenced tests is

required in order to formulate a plan of action. The cognizant reliability engineer, quality assurance engineer, and the system
or respons_le test engineer shall jointly develop the FAS which must be approved by Design Assurance and Quality

Assurance. Analysis and reporting shall be performed per Aerojet procedures.

" 7 ....
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6. NOTES "

6.1 Acronyms and abbreviations

AMSU
ATB
AWG

BP

CAL
CPT

d
DC
DVM

EMI
ESD
EXT

GI_
GHD

GSE

HTR

kHz

LPT
LSB

MA
METSAT
MLB
MFG
MMW

MS, MSEC
MSB
MV

NEAT

PFM
PLB
PLL

Advanced Microwave Sounding Unit
Analog telemeCy bus
American Wire Gage

Beam Position

Cah'brate

Comprehensive performance test

delta
Direct current

Digital volt meter

Electronmgnctic interference
ElocUomfic Sensitive Device
External

_ swategy

General Instrument Interface Specification
Ground

Ground Support Equipment

Heater

Kilohertz

Limited performance test
Least significant bit

Meteorological Satellite
Main load bus
Manufacturer
Millimeter wave
Millisecond

Most significant bit
Millivolt

Noise equivalent delta temperature

Protoflight Model
Pulse load bus

Phase lock loop
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PLLO
lOS :_
PWR O_

RTN

STE
SW

Phase lock loop oscillator
Position
Power

Return

Special Test Equipment

TAR Test Anomaly Record
TDS Test Data Sheet

TLM Telemetry
TM Instrument Temperatme

UHS Unique Insmnnent Interface Specification

Vdc Volts, direct current

its Microsecond

6.2 Changes. The outside margins of this document have been marked to indicate where modifications, deletions, or

additions have been made since the previous issue. This is done solely as a convenience to users, who are cautioned to
evaluate the requirements of this change and the parent standard based on the entire content as written, regardless of the
marginal notations and relationship to the previous issue.

k68



AE-26156/4E

2 Apr 99

APPENDIX A

TEST DATA SHEETS

10. APPENI).IX A

10.1 Scope. This appendix contains the test data sheets for all tests and/nspections listed in sect/on 3.

TDS Page

! Grounding Test ....................................................................................................................................................................... A-2
2 +28 MLB Turn-on Transient ................................................................................................................................................ A-I 1

3 +28 MLB Operating Power .................................................................................... :............................................................ A- 12
4 +28 Pulse Load Bus .............................................................................................................................................................. A-13
5 +28V Analog Telemetry Bus ................................................................................................................................................ A-]4

6 +10V Interface Bus Voltage ...................................................... _................................................................... _.................... A-15
7 1.248 MHz Clock Signal Verification .................................................................................................................................. A-16
8 "C 1" Shift Pulse Verification ............................................................................................................................................... A- ! 7
9 "AI" Select Pulse Verification ............................................................................................................................................. A-18

10 "8 Seconds" Fnune Sync Pulse ............................................................................................................................................. A-19
11 Synchronization Signals Relationship .................................................................................................................................. A-20
12 Synchronization Signals Relationship ................................................................................................................................. A-22
13 Commands and Digital-B Telemeuy Verification ................................................................................................................ A-23
14 Scanner Commands Verification ......................................................................................................................................... A-24
15 Scanner Commands Verification ................................. "....................................................................................................... A-25
16 Scanner Commands Verification .......................................................................................................................................... A-26
17 Scanner Positions Commands .............................................................................................................................................. A-27

18 Digital-A Data Output Full Scan Mode Synch Sequence, Unit I.D./Serial Number
and Digital-B Serial Data Verification .................................................................................................................................. A-28

19 Reflector Positions Section [IV] .......................................................................................................................................... A-29
20 Digital-A Data Output Radiometer Data Section [3/'] ........................................................................................................... A-30
21 Full Scan Mode Temperature Sensors Section [VI] .............................................................................................................. A-31
22 Digital-A Data Output Warm Cal Mode Synch Sequence, Unit I.D./Serial Number

and Digital-B Serial Data Verification ....................................................................................................................... . .......... A-32
23 Reflector Position Warm Cal Mode Section ['IV], Reflector Position Cold Cal Mode

Section [TV], Reflector Position Nadir Mode Section [IV] .................................................................................................. A-33
24 Digital-A Data Output Warm Ca] Mode Radiometer Data Section [V] ................................................................................ A-34
25 Warm Ca] Mode Temtx'ratta'e Sensors Sectiun "[VI]........................................................................................................... A-35
26 Digital-A Data Output Cold Cal Mode Synch Sequence, Unit LDYSerial Number

and Digital-B Serial Data Verification ................ ,...... ........ ;.;.........., ............................. :....................................................... A-36

27 Digital-A Data Output Cold C.alMode Radiometer Data Section IV] ................................................... :............................. A-37
28 Cold Ca] Mode Temperature Sensors Section [VI] .............................................................................................................. A-38
29 Digital-A Data Output Nadir Mode Synch Sequence, Unit I.D./Serial Number

and Digital-B Serial Data Verification .............................................................................. .................................................... A-39

30 Digital-A Data Output Nadir Mode Radiometer Data Section [V'J....................................................................................... A-40
31 Nadir Mode T_ Sensors Section [VI] .................................................................................................................. A-41
'32 Analog Telemetry Verification by Way of Connector J6 ..................................................................................................... A-42
33 Analog Telemetry Signals by Way of the STE ..................................................................................................................... A-43
34 Integrate/Hold and Dump Signal Verification ...................................................................................................................... A-44
35 Integration Time (Analog Output) Verification .................................................................................................................... A-45
36 Digital-A/GSE Mode-I Synch Sequence, Unit I.D./Serial Number and Digital-B

Serial DataVerification ........................................................................................................................................................ A-46

37 Digital A/GSE Modes-1-4 Reflector Position Section [IV] .................................................................................................. A-47
38 Digital A/GSE Mode-I Radiometer Data Section ['V] .......................................................................................................... A-49
39 Digital A/GSE Mode-1 Temperature Sensors Section [VI'].................................................................................................. A-50
40 Radiometer Relative NEAT Verification .............................................................................................................................. A-51
40A Channel Identification Test .................................................................................................................................................. A-52

41 Transient Susceptibility Test. ........................................................................................................................ ,..:..._................ A-53
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TESTDATASHEET1(SHEET1OF9)
GroundingTest(Paragraph3.2.4.1)

FmmChas_

_o_d_

Jl-I

Jl_

J1-3

J1M

Jl_

J1-6

JI-7

J1-8

J1-9

Jl-10

Jl-11 NO CONNECTION

Jl-12 NO CONNECTION

Jl-13 CHASSIS GROUND (El)

J1-14

Jl-15

Jl-16

Jl-17

Jl-18

J1 of Spacecraft Interface

Pin Description

+28V MLB

+28V MLB

+28V MLB RTH

+28V MLB RTN >

+28V PLB >

+28V PLB >

+28V PLB RTN

+28V PLB RTN

+28V TMB

28V TMB RTN

+28V

+28V MLB "

+28V MLB RTN

Required Resistance

> 100k

> 100k

> 100k

100k

look

look

>look

>look

>look

>look

>100k

>100k

<1

+28V MLB RTN

+28V PLB

Jl-19 ÷28V PLB

JI-20 +28V PLB RTN

J1-21 +28V PLB RTH

J1-22

J1-23

J1-24

J1-25

+28V TMB

28V TMB RTN

SAFETY HTR PWR

SAFETY HTR RTN

>look

>100k

>look

>look

>look

>100k

>look

>look

>100k

>look

>100k

>look

Measured Value

(Ohms) pL,_.VI_a1".'1

A-2
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Grounding Test (Paragraph 3_..4.1)
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J2 of Spacecraft Interface

From Chassis Pin Description Required Resistance Measured Value
Ground to (Ohms) (Ohms) Pass/Fail

J2-1 Chassis Ground (E2) < 1

J2-2 DATA CLOCK (Cl) > 100k .......

J2-3 Signal Rettma > 100k
J2-4 No Connection > 100k

J2-5 DIGITAL A DATA OUT > look

J2-6 DATA ENABLE (AI) > look
J2-7 8 SEC SYNC PULSE > 100k

J2-8 No Connection > look

J2-9 No Connection > look

J3 of Spacecraft Interface

From Chassis Pin Description Required Resistance Measured Value
Ground to (Ohms) (Ohms) Pass/Fail

J3-1 1.248 MHz CLK > look

J3-2 1.248 MI-Iz CLK RTN , > 100k

J3-3 Chassis GND (E3) < 1

From Chassis

Ground to

J5 of Spacecraft Interface

Pin Description

J5-1 Chassis Ground (ES)

J5-2 MODULE PWR IND

J5-3 COLD CAL POS MSB (OUT)

Required Resistance

(Ohms)

<1

> look

> 100k

Measured Value

(Ohms) Pz_dFail

J5-4 No Connection > look

J5-5 COMP MTR IND > 100k

J5-6 ANT IN COLD CAL POS > look

J5-7 No Connection > look

J5-8 No Connection > look

J5-9 SURV HTR ON/OFF > look

J5-10 No Connection > 100k - --

J5-11 COLD CAL POS LSB (OUT) > look

J5-12 > 100kSCANNER ON PWR IND

15-13 ANT IN WARM CAL POS

J5-14 ANT AT NADIR POS

>look

> 100k

>lookJ5-15 [FULL SCAN MODE

A-3
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TESTDATASHEET1 (Sheet 3 of 9)

Grounding Test (Paragraph 3.2.4.!)

J4 of Spacecraft Interface .

From Chassi_ Pin Description Required Resistance

Ground to (Ohms)
J4-1 Chassis Ground (E4) < 1

J4-2 MODULE PWR DISCONN > 100k

- J4-3 SURVIVAL HTR ON > look

J4-4 MODULE TOTALLY OFF > 100k

J4-5 COMP MTR ON/OFF > 100k

-J4-6 ANT AT COLD CAL POS > look

J4-7 INo Connection > 100k

J4-8

J4-9

ANT AT NADIR POS > 100k

COLD CAL POS MSB (IN) > look

J4-10 No Connection > IOOk

J4-11 No Connection > look

J4-12

J4-13

+10V INTERFACE BUS > 100k

10V INTERFACE BUS RTN > 100k

J4-14 MODULE PWR CONN > 100k

J4-15 SURVIVAL HTR OFF > 100k

J4-16 S_PWR ON/OFF > look

J4-17 A_.N'TAT WARM CAL POS > 100k _

J4-18 FULL SCAN > look

J4-19 COLD CAL POS LSB (IN') > look

J4-20 No Connection > look

J4-21 No Connection > 100k

J4-22

J4-23

J4-24

J4-25

No Connection > look

No Connection > look

+10V INTERFACE BUS > look -

10V INTERFACE BUS RTN > look

Measured Value

I_L_,/F,,,1

I .'

A-4



TEST DATA MET 1 (Sheet 4 of 9)

Grounding Test (Paragraph 3.2.4.1)

AE-26156/4E

2 Apt99

FmmChass_

Gro_dm

J6-1

J6-2

J6-3

J6-4

J6-5

J6-6

J6-7

J6-8

J6-9

J6-10

J6-11

J6-12

36-13

J6-14

J6-15

J6-16

36-17

36-18

J6-19

J6-20

J6-21

J6-22

J6-23

36-24

J6-25

J6-26

J6-27

J6-28

J6-29

J6-30

J6-31

J6-32

J6-33

J6-34

J6-35

J6-36

J6-37

J6 of Spacecraft Interface

Pin Des_tion

ChassisGND 0_
RF SHELF TEMP

COMP. MTIt TEMP

WARM LOAD TEMP

No Connection

!No Connection

No Connection

SCAN MTR CURR >

+I5V ANT DR MON >

+I5V ANT DR MON >

+15V SIG PROC MON >

+15V SIG PROC MON >

L.O. #1M0N >

No Connection >

No Connection >

No Connection >

No Connection >

No Connection >

No Connection >

28V TMB RTN >

No Connection >

SCAN MTR TEMP >

No Connection >

No Connection >

No Connecdon >

No Connection 1 >
COMP MTR CURR >

-15V ANT DR MON >

-15V SIG PROC MON >

L.O. #2 MON >

No Connection >

No Connection >

No Connection >

MDGE_AMP MON >

No Connection >

No Connection >

No Connection >

Required Resistance
(Ohm9

<1

>look

>look

>look

>look

>look

>look

100k

look

look

look

100k

look

look

lOOk

look

100k

look

look

lOOk

lOOk

look

look

look

look

look

lOOk

lOOk

look

Iook

lOOk

look

100k

look

lOOk

look

look

Measured Value

(Ohm9 Pass/Fail

A-5
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2 Apr 99

TEST DATA SHEET 1 (Sheet 5 of 9)

Grounding Test (Paragraph 3_..4.1)

From Chassis..
Ground to

7/-1

J7 of Spacecraft Interface

Pin Description Required Resistance

ChassisGND (ET)
7/-2 No Connection

J7-3 No Connection

J?-4 No Connection

7/-5 15V RTN (2/3)
7/-6

7/-7

J7-8

DUMP TP

(Ohms)
<1

> 100k

> 100k

>look

>look

>look

look

look

No Connection >

CHI ANALOG OUT TP >

7/-9 CH2 ANALOG OUT TP > 100k

JT-10 No Connection > look

J7-11

J7-12

7/-13

J7-14

J7-15

71-16

J7-17

7/-18

7/-19

J7-20

J7-21

J7-22

J7-23

J7-24

J7-25

J7-26

J7-27

J7-28

7/-29

.I7-30

J7-31

I J7-32

7/-33

J7-34

7/-35

Y'/-36

J7-37

No Connection >

No Connect/on :>

No Connection >

No Connection >

No Connection >

No Connection >

GSE CMD LSB >

GSE CMD MSB-1 >

+SVDC GSE INTERLOCK A >
No Connection >

No Connection >

!No Connection >

FI-I TP

No Connection

No Com_ection

15V RTN (2/3)
No Connection

100k

100k

look

100k

_OOk
100k

100k

100k

100k

100k

look

look

>look

>look

> look

>look

> 100k

No Connection

No Connection

No Connection

No Connection

No Connection

No Connection

No Connection >

GSE CMD MSB >

5v RTN (1) >
+5VDC GSE INTERLOCK B >

>look

>look

>look

>look

>look

> 100k

lOOk

look

100k

100k

Measured Value

(Ohms) P_,dF_
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TEST DATA SHEET 1 (Sheet 6 of 9)

Grounding Test (Paragraph 3.2.4.1 )

SOUZCe

Jl-1

Jl-1

Jl-1

J1-3

Jl-3

J|-3

J1-5

J]-5

J1-5

Jlo7

Destination

Pin

J1-2

Jl-14

Jl-15

Jl-4

Jl-16

Jl-17

J1-6

Jl-18

Jl-19

J1-8

J1-7 J1-20

JI-7 J1-21

J1-9 JI-22

Jl-10 J1-23

Jl-10 J6-20

J4--12

J4-13

Jl-I

Jl-I

Jl-1

Jl-1

Jl-1

Jl-1

Jl-I

Jl-I

Jl-1

Jl-1

JI-3

J1-3

J1-3

J1-3

J1-3

J1-3

J1-3

JI-3

Jlo3

J4-24

J4--25

JI-3

J1-5

J1-7

JI-9

Jl-10

JI-24

JI-25

J2-3

Source Pin Description

+28V MLB

28V MLB RTN

28V MLB RTN

28V MLB RTN

+28V PLB

+28V PLB

+28V PLB

28V PLB RTN

28V PLB RTN

28V PLB RTN

+28V TMB

28V TMB RTN

28V TMB RTN

+IOV D4TERYACE BUS

10V INTERFACE BUS RTN

Required
Resistance

(Ohms)

<l

<l-

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

+28V MLB > 100k

_8VMLB >look

+28V MLB > look

:_8VMI.,B >look

_8VML_ >look

+28V MLB

+28V MLB

+28V MLB

J4-12 +28V MJ.J3

J4-13 +28V MLB

J1-5 28V MI_ RTN

J1-7

J1-9

28V MLB RTN

28V MLB KTN

Jl-10 28V MLB RTN

JI-24 28V MI,,B RTN

J1-25

J2-3

J4-12

J4-13

28V MLB RTN

28V _ RTN

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

28V Ml.n RTN > 100k

28V MLB RTN > look

Measured Value

(Ohms)
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TEST DATA SHEET 1 (Sheet 7 of 9)

Grounding Test (Paragraph 3.2.4.1)

i

Measured Value

(Ohms) Pa_ma_

Source

J|-5

D_cion

Pin

JI-7

J1-5 J1-9

J1-5 Jl-10

J1-5 J1-24

J1-5 J1-25

J1-5 J2-3

J1-5 J4-12

J1-5 J4-13

J1-7 J1-9

J1-7 Jl-10

Source_ Description

+28V PLB

+28V PLB

+28V PLB

+28V PLB

+28V PLB

+28V PLB

+28V PLB

+28V PI..B

28V PLB RTN

28V PI._ RTN

J1-7 JI-24 28V PLB RTN

J1-7 JI-25 28V PLB RTN

JI-7 J2-3 28V PLB RTN

J4-12J1-7

JI-7 J4-13

J1-9 Jl-10

J1-9 JI-24

JI-9 J1-25

J1-9 J2-3

J1-9 J4.-12

JI-9 J4-13

Jl-10 J1-24

Jl-10 JI-25

Jl-10 J2-3

Jl-10 J4-12

Jl-10 J4-13

II-25JI-24

J1-24 J2-3

J1-24 J4-12

J1-24 J4-13

JI-25 J2-3

• J1-25 J4.-12

JI-25 J4-13

J2-3 J4-12

J2-3 J4-13

J4-12 J4-13

Requ/red
Resistance

(Ohms)

> 100k

> look

> look

>look

>look

>look

100k

>look

>look

>look

>look

>look

>look

i28V PLB RTN

28V PLB RTN

+28V TMB

+28V TMB

+28V TMB

>look

>look

>look

>look

>look

+28V TMB

+2sv _ >
+28V TMB >

28V TMB RTN >

28V TMB RTN >

28V TMB RTN >

28V TMB RTN >

28V TMB RTN >

>look

look

look

look

look

look

look

look

SAFETYHTRPWR >look

SAFEI'YHTRPWR >look

SA._WETYHTRPWR >look

SAFETYHTRPWR >look

ISAFETY H'FR PWR RTN

SAFETY HTR PWR RTN

SAFETY HTR PWR RTN

SIGNAL RTN

SIGNAL RTN

+10V INTERFACE BUS

>look

>look

>look

>100k

>look

>100k

i i
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TEST DATA SHEET 1 (Sheet 8 of 9)

Grounding Test (Paragraph 3.2.4. I)

Source

Pin

J2-2

J2-5

J2-6

J2-7

J3-1

J3-2

J4-2

J4-3

J4--4

J4-5

J4-6

J4-8

J4-9

J4-14

J4-15

J4-16

J4.-17

J4-18

J4-19

J5-2

J5-3

J5-5

J5-6

J5-9

J5-11

J5-12

J5-13

J5-14

J5-15

Destination

Pin

J4-13

J4-13

J4-13

J4-13

Source Pin Description

DATA CLOCK (C1)
DIGITAL A DATA OUT

DATA ENABLE (AI)

8 SEC SYNC PULSE

Required
Resistance

(Ohms)

> 2k

>2k

> 2k

>2k

> 2kJ4-13 1.248 MHZ CLK

J4-13 1.248 MHZ CLK RTN > 2k

J4-.13 MODULE PWR DISCONN > 2k

J4-13 SURVIVAL HTR ON > 2k

J4-13 MODULE TOTALLY OFF > 2k

J4-13

J4-13

J4-13

J4-13

COMP MTR ON/OFF

ANT AT COLD CAL POS

ANT AT NADIR POS

COLD CAL POS MSB (IN)

MODULE PWR CONN

SURVIVAL HTR OFF

SC.ANN I'WRON/OF 

J4-13

J4-13

>2k

>2k

>2k

> 2k

>2k

>2k

J4-13 > 2k

I4-13 ANT AT WARM CAL POS > 2k

J4-13 FULL SCAN >2k

COLD CAL POS LSB (IN)

MODULE PWR IND

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

COLD CAL POS MSB

COMP MTR IND

ANT IN COLD CAL POS

SURV _ ON/OFF

COLD CAL POS LSB

SCANNER ON PWR IND

ANT IN WARM CAL POS

ANT IN NADIR POS

FULL SCAN MODE

>2k

>2k

>2k

> 2k

> 2k

> 2k

>2k

> 2k

>2k

>2k

>21:

Measured Value

(Ohms) Pass/Fail
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TEST DATA SHEET 1 (Sheet 9 of 9)

Grounding Test (Paragraph 3.2.4.1)

Source

Pin

Destination

Pin

J6-8 J4-13

J6-9 " J4-13

J6-10 J4-13

J6-11 " J4-13

J6-12 ' J4-13

J6-13 J4-13

J6-20 J4-13

J6-22 J4-13

J6-27 J4--13

SourcePi_ Description

SCAN M'FR CURR

Requ_d
Resistance

(0_-,) .

>2k

+ISV ANT DR MON > 2k

+5V ANT DR MON > 2k

+15V SIG PROC MON • 2k

+5V SIG PROC MON • 2k

L.O. #I MON • 2k

28V TMB RTN • 2k

SCAN MTR TEMP >2k

>2kCOMP MTR CURR

J6-28 J4-13 -15V ANT DR MON • 2k

J6-29 J4-13 -15V SIG PROC MON • 2k

J6-30 J4-13

J6-34 J4-13
J6-2 Ji-10

J6-3 Jl-10

L.O. #2 MON • 2k

MIXER/AMP MON • 2k

RF SIIELF TEMP >2k

COMP MTR.TEMP • 2k
f

J6-4 Jl-10 WARM LOAD TEMP >2k

Measured Value

(Ohms) PL_dFI_'.'I

MEFSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1m Ctrf Final CPT Sub CPT

Shop Order:.
LFT

S/N:

C-3_om¢_ Representative Date

Test Systems Engineer Date

QualiW Control

.

°_

A-IO ..



At 28.56 Vck::

TEST DATA SHEET 2

+28 MLB Turn-on Transient (Paragraph 3.2.4.2.1.1)

AE-26156/4E

2 Apr 99

Step

7
7
7

Parameter Measured/Calculated Required Pass/Fail

Peak Current <83 Amps <5.7 Amps
Pulse Width

Rate of Change (Slope): dI/dT

A_s

ms

mA/_

<100 ms <120 ms

<640 mA/_ts <250 mA/ps

At 27.44 Vdc:

Step Parameter

Peak Ctnrent
Pulse Width

Rate of Change (Slope): dI/dT

Meas_ed/Calculated

Amps

ms

n_tts

Required Pass/Fail
• SS

<8.3Amps
<100 ms

<640 mA/las

<5.7Amps
<120 ms

<250 mA/_

At 28.00 Vdc:

Step

7

7
7

S$

Parameter

Peak Current

Pulse Width

Rate of _t_nge (Slope): dI/dT

Measured/Calculated

AHIps

mA/_s

Required

<8.3 Amps <5.7 Amps
<100 ms <120 ms

<640 mA/_ts <250 mA/tts

Pass/Fail

For S/N 101 through 104
For S/N 105 through 109.

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1= CPT Final CPT Sub CPT.

Shop Order:

Test Systems Engineer Date

Customer Representative
Date

(Flight Hardware Only) "

Date Quality Control

I
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TEST DATA SHEET 3

+28 MLB Operating Power (Paragraph 3.2.4.2.1.2)

4

5

6

. +28V MLB at 27 Volts Measured Units Required Pass/Pail

+28V _ voltage at 27V (Vb) Volts 27.0 -_ 0.1

0vx 
Average Current (Iv) - Amps N/A .... N/A

+28V MLB bus power - IV x Vb Watts 25W max

+28V MLB at 28 Volts
Volts 28.0.4-0.17

8

9

+28V MLB Bus Voltage at 28V (Vb)

(Meammd)
Average Cun'ent (Iv)

+28V M_ OperatingPower- Iv X Vb

Amps NIA NIA

Watts 25Wmax

+28V MLB at 29 Volts

Volts 29.0 ± 0.110

11

12

+28V MIB voltage at 29V (Vb)

AverageCurrent(IV)

+28V MLB operatingpower= IV x Vb

Amps N/A NIA

Watts 25W max

METSAT/AMSU A2 System CPT P/N IS-1331200 Shop Order:
Circle Test: I s CPT Final CPT Sub CTT

.°

SIN'.

Customer Representative
Date

(_ght Hardware O_)

Date

TestSystemsEngineer Date

Quality Control- . ..

-.._,.J

A-12 -



TEST DATA SHEET 4

+28 Pulse Load Bus (Paragraph 3.2.4.2.2.1-3.2.4.2.2.7)

AE-26156/4E

2 Apr99

Peak current

Paragraph Parameter Measured or
Calculated

3.2.42.2.1 From -0.1 to two seconds

Peak Current = Ip Amps
3_.42_.2 From 2 to 4 seconds

Peak Current = Ip Aiilp$

From 4 to 6 seconds

Peak = xp Amps
From 6 to 8 seconds

Peak Current = Ip Amps

3.2.4.2.2.5 Eight Sec. Integrated Current Measmement

Required Pass/Fail

2.2 amps max

2.2 amps max

2.2 amps max

2.2 amps max

mACtment none

3.2.4.2.2.7 Turn-on Transient_

Turn-on pulse width

Peak Current = Ip

dVdT

J

An_,s

mmw
<9.6 Amps

846 mA/ps *

* Refer to Figure 10.

Bus current during the I/I-LD period

Paragraph

3.2.4.2.2.1

Parame_r'

From-O.1 to 2 seconds

Measured or

Calculated

mA

3.2.4.2.2.2 From 2 to 4 seconds mA

3.2.4.2.2.3 From 4 to 6 seconds mA N/A

3.2.4.2.2.4 From 6 to 8 seconds mA N/A

Pass/Fail

N/A

N/A

Bus current during warm cal, cold cal, and nadir

Paragraph Paramet_ Measured Pass/Fail

3.2.4.7..2.6 (2) Warm cal _ N/A

3.2.4.2.2.6 (3) Cold cal . _ N/A

3.2.4.2.2.6 (4) Nadir _ N/A

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1't CPT Final CPT

Customer Representative
Date

(Flight Hardware Only)-

Shop Order:. S/N:

Test Systems Engineer Date

Date Quality Control

A43
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2 Apr99

TEST DATA SHEET 5

+28V Analog Telemetry Bus (Paragraph 3.2.4.2__)

Step

3

3

4

, Parameter Measured/ Requ_ed Pass/Fail
Cal_tlated

+28V ATB Bus Voltage (Vat) ._.__Volts 28.0 ±.5

,0_easm_) ....
Av. Current (Ia) _ 7 mAmax

+28V ATB Bus Power - Ia X Vat mW 200 mW max

t

METSAT/AMSU A2 System CPT P/N IS-133n00
Circle Test: 1z CPT Final CPT Sub CFI"

Date

ft_t Y=r_ Only)

Date

Shop Order:. S/N:

Test Systems Engineer Date

(_ality C_ntrol

A-14



"4 TEST DATA SHEET 6

+ 10V Interface Bus Voltage (Paragraph 3.2.4.2.4.1)

AE-26156/4E

2 Apt 99

Step

3

3

4

Parameter

Av. Curt-eat (la)

+lOV Interface Bus (Vfo) (Measured)

Measured/ Required
Ca]_dated

mA l0 mamax

Volts 9.0 ±1.0 V

+10 Interface Bus Power = Ia X V _ mW lOOmW max

Pass/Fail

\

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1" CPT Final CPT Sub CPT

Shop Order:. S/N:

Test Systems Engineer Date

Customer Representative Date Quality Control
Date

(Flight Hardware Only)

A-15
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AE-26156/4E

2Apt 99

k

TEST DATA SHEET 7

1.248 MHz Clock Signal Verification (Paragraph 3.2.4.3.2.1)

1.248 CLOCK SIGNAL
ATTACH PHOTOGRAPH OR PLOT HERE

i r

Parameter Measured/ Required Pass/Fail
Calculated

Clock Frequency _ 1.248 ±10%

Clock Amplitude .___Volts 9.0 ±I.0V

Step

5

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1MCPT Final CPT Sub CPT

Shop Order:. S/N:

Test Systems Engineer

CustomerRepresentative Date QualityConlzol_
Date

(t_.ightHardwareOnly)

Date

A-16
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TEST DATA SHEET 8

"Cl" Shift Pulse Verification (Paxagraph 3.2.4.322.)

AE-26156/4E

2 Apt 99

"CI" SHIFT PULSE

ATTACH PHOTOGRAPH OR PLOT HERE

Parameter Measured/

Calculated
Requ_ed

Pul.seTiming (A) * _ 48 ps-_I0%

PluseTmmg (_) * _ 12 pa _- 10%

Pulse Amplitude .____Volts 9.0 ± I.OV

Pass/Fail

* Refer to Figure 18 for location of the pulse timing A and B.

METSAT/AMSU A2 System Clrl " P/N IS-1331200
Circle Test: 1a CPT Final CPT Sub CPT

Shop Order.

Customer Representative ..........

Date

(Flight Hardware Only)

Date

Test Systems Engineer Date

Quality Control

A-17
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TEST DATA SHEET 9

"AI" Select Pulse Verification (Paragraph 32..4.3.7.3)

"AI" SELECT PULSE

ATTACH PHOTOGRAPH OR PLOT HERE

?

Parameter Measured/ Required Pass/Fail
Calculated

Select Pulse Timing (F) * " __ _ 961.5 ps_ 10%

Select Pulse Amplitude Volts 9.0 ±I.0V

• Refer to Figure I8 for location of the pulse timing F

METSAT/AMSU A2 System EFT P/N IS-1331200

Circle Test: 1= CPT Final CPT Sub CPT
ShopOrd_. S/N:

Test Systems Engineer Date

_er Represem_ttive Date Quality Control .....
Date

(Flight Hardware Only) " ........ - "

........................ ....................................................

-,.._

-A-18
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TEST DATA SHEET 10

"8 Seconds" Frame Sync Pulse (Paragraph 3.2.432.4)
III

"8 SECONDS" FRAME SYNC PULSE

ATTACH PHOTOGRAPH OR PLOT HERE

f

Step Parameter Measured/ Required Pass/Fail
Calculated

1" Frame Sync PuLseTiming __Sec 8 Sec-'-lO%

Frame Sync Pulse Timing (C)** m tts 240.4 _ts±10%

Frame Sync Pulse Amplitude __ Volts 9.0 ±I.0V

* Measure timing of 8-sec FSP by using HP 5316A Universal Counter.
** Refer to Figure 18 for location of the timing pulses for C.

METSAT/AMSU. A2 SystemC'PT p/NIS-1331200 ShopOrder:
Circle Test: I_ CPT Final CPT Sub CFT

S/N: L

Customer Representative -
Date

(Flight HardwareOnly)

Date

Test Systems Engineer Date

Quality Control ,
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A1 Select pulse'and the 8 seconds Frame sync pulse.
!

TEST DATA SHEET 11 (Sheet I of 2)
Synchronimtion Signals Relationship (Paragraph 3.2.4.32.5)

ATTACH PHOTOGRAPH OR PLOT HERE

Verify that the timing between H and I is as shown

in Figure 18.

TIME MEASURED:

TIME REQUIRED: 13.7 ms ±l{P_

PASS/FAIL

MEWSAT/AMSU A2 SystemCFr P/NIS-1331200
Circle Test: " 11 CPT Final Clrf Sub CF'r

Shop Ord_. " S/N: -

-C'ustonierRepresent=_vc._-
Date

(Flight Hardware Only)

- Date

Test Systems Engineer Date

Quality Control - _,.='= --.....

k
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TEST DATA SHEET 11 (Sheet 2 of 2)

Synchronization Signals Relationship (Paragraph 3.2.4.3.2.5)

A1 Select pulse and the Cl Shift pulse.

ATTACH PHOTOGRAPH OK PLOT HERE

Verify that the liming between I and E is as shown

in Figure 18.

TIME MEASURED:

TIME REQUIRED: 24 ItS -4-10%

PASS/FAIL

ME_AT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1 i CPT Final cFr Sub ctrr

Shop Order:.. S/N:

Customer Representative
Date

(Flight Hardware Only)

Date

Test Systems Engineer Date

QualityControl ----

. ,>
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TEST DATA SHEET 12
; Synchronization Signals Relationship (Paragraph 3.2.4.32.5)

v

AI Select pulse and the 1.248 MHz clock. - ....

ATrACH PHOTOGRAPH OR PLOT HERE

Verify that the timing between I and J is as shown

in Figure 18.

PASS/FAIL

ME_AT/AMSU A2 System clrr P/N IS-1331200 Shop _ -
Circle Test:. 1" CPT Final CPT Sub CPT

S/N:_ • ":

Cestom_ Representative :
Date

(Flight Only)

Date

Test Systems Engineer Date

Quality Control _= ....

A,22
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-, TEST DATA SHEET 13

Commands and DigitaI-B Telemetry Verification (Paragraphs 3_..4.3.3.1, 3.2.43.3_., and 3.2.4.3.3_3)

Test

3.2.4.3.3.1

Module

Totally
Off

3.2.4.33.2

Survival
Heater

Power
3.2.4.333

Module
Power

Connect

_-B
Conmmnds Verification Via STE

Command
Scanner A.2

Observed Required
OFF

Module Power

Survival HU.
Power.

Survival
Heater ON

Survival
Heater OFF

Module Power

Disconnect

OFF

ON

OFF

¢

Connect

Visual Inspection . •

Observed

N/A

N/A

N/A

Requ_ed
Antenna

pointing
to warm

load-

N/A

28V supply
current=4)

N/A

N/A

+28V DC
cul-tent

is
between

0.5 and 3.2

amps.

Pass/Fail

METSAT/AMSU A2 System CPT P/N IS-1331200 Shop Order:
Circle Test: r" CPT Final _ Sub CPT

Customer Representative
Date

(Flight Hardware Only)

Date

Test Systems Engineer Date

QuaffW Control
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D'"

Test
|

Full
Scan

TEST DATA SHEET 14

Scanner Commands VeTificafion (Paragraph 3.2.4.3.3.4, Step 1)

Di_l "B" Verification Pass/Fail

Command Observed Required
1 Module Power

2 Survival Heater

3 Scanner A2 Power

4 Compensator Motor
Power

5 Antenna Warm
Cal Pos.

6 Antenna Cold
Cal Pos.

7 Antenna NADIR
Position

8 Antenna Full Scan

9 Cold MSB

10 Cold LSB

CONNECT

OFF

ON

ON

NO

NO

NO

YES

0

0

METSAT/AMSU A2 System CFT P/N IS-1331200
Circle Test:. 1= CPT Final CPT Sub EFT

Shop Order.

Customer Representative
Date

(Flight Hardware Only)

Date

Test Systems Engineer Date

Quality Control

A-24
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TEST DATA SHEET 15

Scanner Commands Verification (Paragraph 31.4.3.3.4, Step 2)

Test Digital "B " Verification Pass/F ail

Command Observed Required

Full

Scan

1 Module Power

2 Survival Heater

3 ScannerA2 Power

4 Compensator Motor
Power

5 Antenna Warm

Cal Pos.

6 Antenna Cold

Cal Pos.

7 Antmma NADIR

Position

8 Antenna Full Scan

9 Cold MSB

10 Cold LSB

CONNECT

OFF

OFF

OFF

NO

NO

NO

YES

0

0

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1= CPT Final CPT Sub CPT

Customer Representative
Date

(Flight Hardware Only)

Date

Shop Order:. S_:

Test Systems Engineer Date

Quality Control

AE-26156/4E

2 Apr 99
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"4

3

TEST DATA SID_T 16

Scanner Commands Verification (Paragraph 3.2.4.3.3.4, Step 3)

Test
h

Full

Scan

r ° .

Digital "B" Verification
Command Observed

1 Module Power

2 Survival Heater

3 Scanner A2 Power

4 Compensator Motor
Power

5 Antenna Warm
CadPos.

6 Antenna Cold
Cal Pos.

7 Antenna HADIR
Position

8 Antenna Full Scan

9 Cold MSB

l0 Cold LSB

CONNECr

OFF

ON

ON

NO

NO

NO

YES

0

Pass/Fail

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test:. 1" CPT Final CPT Sub CPT

ShopOrder_ ' ' ::' S/N:

Customer Represen{ative
Date

(Flight Hardware Only)

- Date

Test SystemsEngineer Date

QualityControl- - "

.... _" ,_ -:

A-26 -.



TEST DATA SHEET 17

Scanner Positions Commands (Paragraph 3.2.4.3.3.5)

AE-26156/4E

2 Apr 99

Test

Scanner
Position

Comm_&

• ' Digital"B"Verification

Step/Description

1-Warm Cal.

3-Cold
Cal.
Pos.

5-Cold
Cal.
Pos.

7-COld

CaL
Pos.

9-Cold

Cal.

Pos.

MSB

LSB

MSB

LSB

MSB

LSB

MSB

LSB

Observed Required

YES

0

1

1

0

1

1

0

0

YES

YES

Pass/Fail

METSAT/AMSU A2 System CPT P/N IS-133i200
Circle Test: I= CPT Final CPT Sub CPT

Shop Order:. S/N:

Customer Representative
Date

(Fright Hardware Only)

Date

TestSystemsEngineer Date

Quality Control

A-27
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TEST DATA SHEET 18

Digital-A Data Output Full Scan Mode Synch Sequence,

Unh I.DJSerial Number and Digital-B Serial Data Verification
Sections [I], []1], and [HI] (Paragraph 3.7.A.3.4.1)

Step

m

In]

ira]

Element

(ForPet)
Description

0001 Sync Sequence Byte 1

0002 Sync Sequence Byte 2

Sync Sequence Byte 30003

0004 Unit LD. and Serial N

0005 [Digital B Data Byte 1

0006 Digital B Data Byte 2

0007 Digital B Data Byte 3

0008

AMSU A2 Identific_tim Words

(data ente_ in d=tma_ symm)

DigitalB DataByte4

Recorded
Value

255

255

255

2

6

0

Pass/Fail

Bt y Decimal

AMSU-A2 S/N 101

AMSU-A2 S/N 102

AMSU-A2 S/N 103

AMSU-A2 S/N 104

AMSU-A2 S/N 105

AMSU-A2 S/N 106

AMSU-A2 S/N 107

AMSU-A2 S/N 108

AMSU-A2 S/N 109

000004)10

00000110

00001010

000011I0

00010010

00010110

00011010

00011110

00100010

2

6

10

14

18

22

26

30

34

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1" CPT Final Clrf Sub CPT

Shop Order:.

Customer Representative
Date

(Flight I-Iardwaze Only)

Date

TestSystemsEngineer Date

•QualityControl"
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TEST DATA SHEET 19

Reflector Positions Section [IV] (Paragraph 3.2.43.4.1)

BP A2 Reflector

........ Position* Required** Pass/Fail --
01

02

03

O4

05

06

07

08

09

I0

II

12

13

14

15

16
-fl

17

18

19

, 20

21

22

23

24

25

26

27

28

29

30

CC

WC

- Actual counts titan computer printout. Rewriting counts on this data sheeris option_al; "
Required position data-from TDS 6 of AE-26002/2:1:5 counts. _ • -

AE-26156/4E

2 Apt 99

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1= CPT Final CPT Sub CPT

Shop Order:. _, S/N:

Customer Representative
Date

(Flight Hardware Only)

Date

Test Systems Engineer Date

Quality Control :

A-29
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S

._, TEST DATA SHEET 20

' Digital- A Data Output Radiometer Data Section IV] (Paragraph 3.2.4.3.4.1)

BP Channel-1 (23.8.GHz) Channel-2 (31.4 GHz)

01

02

O3

O4

O5

O6

O7

08

O9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Measured* Required** Pass/Fail Measured* Required** Pass/Fail

26

27

28

29

30

CC

WC

Actual counts from computer lmntont- Rewriting counts on this data sheet is c
Required = 16,500 -_4000 counts.

)tional.

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1_ Clrr Final CPT Sub CPT

Shop Ord_. S/N:

Customer Representative
Date

(Flight Hardware Only)

Date

Test Systems Engineer Date

Quality Control .... "

A-30



TEST DATA SHEET 21

Full Scan Mode Temperature Sensors Section _ (Paragraph 3.2.4.3.4.1)

Element

AE-26156/4E

2 Apt 99

02_

02_

0268

0270

0272

0274

0276

0278

O280

O282

0284

0286

0288

0290

0292

0294

0296

0298

03O0

Thermistor S_asors Recorded Required
Value* Value

Description (deg. C) (deg. C)

Scan Motor 25 ± 15

Feedhom 25 ± 15

RFMux 25± 15

Mixer IF. Amp. Channel I 25 ± 15

Mixer I.F. Amp. Channel 2 25 ± 15

Local Oscillator Channel 1 25 ± 15

Local Oscillator Channel 2 25 ± 15

Compensation Motor 25

Subreflector 25

DC/DC Converter 25

RF Shelf 25

Detector/Preamp Assembly , 25

Warm Load Center 25

Warm Load 1 25

Warm Load 2 25

Warm Load 3 25

Warm Load 4 125
Warm Load 5 !25

Warm Load 6 125

Temp Sensor V. Reference '**

± 15

± 15

± 15

± 15

_- 15

± 15

4-15

_: 15

_- 15

± 15

* Value is from the STE printout sheets. Copying data to this sheet is optional
** Count of 24,552 +1765, -1308.

Pass/

Fail

METSAT/AMSU A2 System CPT P/N IS-13312O0
Circle Test: 1= CPT Final CPT Sub CPT

Shop Order:.

Customer Representative
Date

(Plight Hardware Only)

S/N:

Date

Test Systems Engineer Date

Quality Control
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DATA SHEET 22

Digital-A Data Output Warm Cal Mode Synch Sequence,
Unit LD./Serial Number and Digital-B Serial Data Verification

Sections [1], [1]], and [HI] (Paragraph 3_..43.42)

Step

P]

[I1]

Element

(ForRef)
Descripdon Recorded

Value
Requ -d

Value

0001

O002

OOO3

OOO4

O005

OOO6

Sync SequenceByte I

Sync SequenceBye 2

Sync Sequence Byte 3

Unit I.D. and Serial N

Digital B Data Byte 1

Digital B Data Byte 2

255

255

255

4

0007 Digital B Data Byte 3 ' 0

OOO8 Digital B Data Byte 4 0

* AMSU A2 Identification Wor&

(data entered in decimal system) Binazy Decimal

AMSU-A2 _ 101

AMSU-A2 S/N 102

AMSU-A2 S/N 103

AMSU-A2 S/N 104

AMSU-A2 S/N 105

AMSU-A2 S/N 106

AMSU-A2 S/N 107

AMSU-A2 S/N 108

AMSU-A2 S/N 109

Pass/F_

00000010

00000110

00001010

00001110

00010010

00010110

00011010

00011110

00100010

2

6

10

14 "

'18

22

26

30

34

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1= CPT Final CPT Sub CPT

Shop Order:. m/N:

Customer Representative • ' .
Date ....

(Right Hardware Only)

Test Systems Engineer Date

Date Quality Control

A-32
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". TEST DATA SHEET 23

Reflector _osition Warm. Cal Mode Section [IV], Reflector Position Cold Cal Mode Section [IV], Reflector Position Nadir
, Mode Section ['IV] (Paragraphs 3.2.43.4.2, 3.2.43.4.3, 3.2.4.3.4.4)

BP

Para No.

WC 3.2.4.3.4.2, Step 5

CC 3.2.4.3.4.3, Step 5

a.

b.

C.

d.

15 "3.2.4.3.4.4, Step 5

WC ffiWarm Load
CC ffiCold Load
15 ffiNadir Position

Reflector

Position* Required* * Pass/Fail

i

?

Actual counts from computer printout. Rewriting counts on this data sheet is optional.
** Required position data from TDS 6 ofAE-26002/2 =_5counts.

3.2.4.3.4.3, Step 5
Substep

a°

b.

........ C°

d.

MSB LSB

0 0

0 1

1 0

1 1

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1" CPT Final CTT Sub CTT

.... - i

Shop Order:. S/N:

Test Systems Engineer Date

Customer Representative - Date Quality Control
..... Date .....................

(Flight Hardware Only) "

• __ _
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BP

01

O2

03

O4

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28
i

29

3O

CC

WC

TEST DATA SHEET 24

Digi_l-A Data Output Warm Ca] Mode Radiometer Data Section IV] (Paragraph 3.2.43.4.2)

Element

.ffor I_O
0014

0022

0030

•0038

• 0046

- 0054

0O62

0070

0O78

0O86

0O94

0102

0110

0118

0126

0134

0142

0150

0158

0166

0174

0182

0190

0198

0206

0214

O222

0230

O238

0246

0258

0310

gl*

Chaunel-1 (23.8 OH,z)

Measured* Required** Pass/Fail Element

(ForRe0
0016

0024

O032

O040

0048

O056

0064

0O72

0080

OO88

OO96

0104

0112

0120

0128

0136

0144

0152

0160

0168

0176

0184

0192

02O0

O208

0216

0224

0232

0240
0248

Channel-2 (31.4 OHz)

Measured* Required**

0 O26O 0

0 0312 0

Actual counts fi_m computer printout. Rewriting counts on this data sheet is optionaL
Required = 16,500 ± 4000 counts.

Pass/Fail

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1= CPT Final CPT Sub CPT

Shop Order: S/N:

Customer Representative
Date

(Fright Hardware Only)

Test Systems Engineer _ . . Date

Date Quality Control

7
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TEST DATA SHEET 25

Warm Cal Mode Temperature Sensors Section [VII (Paragraph 3.2.43.4.2)

AE-26156/4E

2 Apr99

Element

0262

0264

0266

0268

0270

0272

O274

0276

0278

0280

0282

0284

0286

0288

0290

0292

0294

0296

0298

O3OO

Thermistor Se;mors . . Recorded
Value*

Description (deg. C)

Scan Motor 25 4- 15

Feedhorn 25 4- 15

RF Mux 25 4. 15

Mixer IF. Amp. Channel 1 25 4- 15

Mixer LF. Amp. Channel 2 25 4- 15

Local Oscillator Channel I 25 4- 15

Local Oscillator Channel 2 .25 4- 15

Compensation Motor 25 4- 15

Subreflector 25 4- 15

DC/DC Converter 25 4- 15

RF Shelf 25 4- 15

Detector/Preamp Assembly , 25 4- 15

Warm Load Center 25 4- 15

Warm Load I 25 4- 15

Warm Load 2 25 4- 15

Warm Load 3 25 4. 15

Warm Load 4 25 4- 15

Warm Load 5 25 4- 15

Warm Load 6 25 4- 15

Temp Sensor V. Reference **

Value is from the STE printoutsheets. Copying data to this sheet is optional.
Count of 24,552 +1765, -1308.

Required Pass/ -
Value

(deg. C)

Fail

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1'_ CPT Final CFT Sub CPT

Shop Order:. S/N:

Customer Representative
Date

fflight Hardware Only)

Date

Test Systems Engineer Date

Quality Control

A-35-
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TEST DATA SHEET 26

Digital-A Dam OutputCold Cal Mode Synch Sequence,
Unlit LDJSerial Humber and Digital-B Serial Dam Verification

. SectionsIf'J,[H],and[HI](Paragraph32.4__.4-_)

Element

(ForReD
Recorded

Value Value
Pass/fail

[I] 0001 Sync Sequence Byte I 255

• 0002 Sync Sequence Byte 2 255

._ 0003 Sync Sequence Byte 3 - • 255

[ffJ 0004 Unit I.D. and Serial N *

[HI] 0005 Digital B Data Byte 1 8 ._

0006 Digital B Data Byte 2 6

f

0007 [Digital B Data Byte 3 0

0008 Digital B Data Byte 4 0

• AMSU A2 Ideatification Words

(_ e_I m _ _) B_ Decimal

AMSU-A2 S/N I01 00000010 2

AMSU-A2 S/N 102 000001I0 6

AMSU-A2 S/N 103 00001010 I0

AMSU-A2 S/N 104 -. 00001110 14

AMSU-A2 S/N I05 00010010 18

A.MSU-A2 S/N 106 00010110 22

AMSU-A2 S/N 107 00011010 26

AMSU-A2 S/N 108 00011110 30

AMSU-A2 S/N 109 00100010 34

k_IETSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1" CPT Final CPT Sub CPT

Shop Order:. S/N:

Customer Representative
Date

0_ight X-hrdwareO_y)

Date

Test Systems Engineer Date

Quality Control

A-36



TEST DATA SHEET 27

Digital-A Data Output Cold Ca1 Mode Radiometer Data Section IV] (Paragraph 3.2.4.3.4.3)
Condition: Cold C,al Position MSB=0 and Cold Cal Position LSB=0

AE-26156/4E

2 Apt 99

BP

01

O2

O3

O4

05

06

07
08

O9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

CC

WC

Channel-1 (23.8 GHz)

Element Meas_ed* Required**
(For Re0

0014

0022

0030

0038

OO46

0054

0062
OO70
OO78
O086

0094
0102

0110

0118

0126

0134

0142

0150

0158

0166

0174

0182

0190
0198

O206

0214

0222

0230

0238

0246

S

O258

0310

Pass_ail Element

(ForRe0
0016

0024

0032

0040

0048

0056

0O64

0072

OO80

0088

0O96

0104

0112

0120

0128

0136

0144

0152

0160

0168

0176

0184

0192

02OO

O208

0216

0224

0232

0240

O248

Channeb2 (31.4 GHz)

Measured* Required**

0 0260 0

0 0312 0

Actual counts fTomcomputer printout. Rewriting counts on this data sheet is optional.

Required = 16,500 ± 4000 counts.

Pass/Fail

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1= CPT Final CPT Sub CPT

Shop Order:. S/N:

Customer Representative
Date

(Fl.jghtHardware Only)

Date

Test Systems Engineer Date

Quality Control

A-37



AE-26156/4E

2 Apt 99

, TEST DATA SHEET 28

t_ Cold CAdMode Temperature Sensors Section [3/1] (Paragraph3.2.4.3.43)

Element

0262

0264

0266

0268

0270

0272

0274

0276

0278

,0280

0282

O284

0286

0288

629O

0292

O294

0296

0298

0300

Thexm/storSensors Recorded ..... Required
Value* Value

I)e_-rip_on (deg. C) • (de8. c)
Scan Motor 25 ± 15

Feedhorn 25 ± 15

RFMux 25±15

:Mixer LF. Amp.Channel I 25 ± 15

Mixer I.F. Amp. Channel 2 25 ± 15

Local Oscx_ttor Channel 1 25 ± 15

Local Oscillator Channel 2 25 ± 15

Compensation Motor 25 ± 15

Subreflector 25 4- 15

DC/DC Converter 25 ± 15

RF Shelf 25± 15

Detector/Preamp Assembly I, 25 ± 15

Warm Load Center 25 ± 15

Warm Load I 25 ± 15

Warm Load 2 25± 15

Warm Load 3 25 ± 15

Warm Load 4 25 ± 15

:WarmLoad 5 25 ± 15

Warm Load 6 25 ± 15

Temp Sensor V. Reference **

Pass/
Fail

* Value is fzom the STE printout sheets. Copying data to this sheet is optional
** Count of 24,552 +1765, -1308.

METSAT/AMSU A2 System ctrr P/N IS-1331200 Shop Orders.
Circle Test:. 1" CWI" Final CPT Sub CPT

Customer Representative Date Quality Qantrol
Date , ._

(Flight Hardware Only)

Test Systems Engineer Date

A-38
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TEST DATA SHEET 29

Digital-A Dam Output Nadir Mode Synch Sequence,
Unit I.DJSerial Number and Digiml-B Serial Data Verification

Sections [I'J, ['HI, and [HI] (Paragraph 3.2.4.3.4.4)

AE-26156/4E

2 Apr99

Step Element Description Recorded Required Pass/Fail
(For Ref) _ Value Value

[I] 0001 Sync Sequence Byte 1 255

0002 Sync Sequence Byte 2 255

0003 Sync Sequence Byte 3 255

[1I] 0004 Unit LD. and Serial N *

['HI] 0005 Digital B Data Byte I 16

0006 Digital B Data Byte 2 6

0007 Digital B Data Byte 3 ' 0

0008 Digital B Data Byte 4 0

• AMSU A2 Identi!fication Words

(data entered in decimal system) Binm3, Decimal

AMSU-A2 S/N 101 00000010 2

AMSU-A2 S/N 102 00000110 6

AMSU-A2 S/N 103 00001010 10

AMSU-A2 S/N 104 00001110 14

AMSU-A2 S/N 105 00010010 18

AMSU-A2 S/N 106 00010110 22

AMSU-A2 S/N 107 00011010 26

AMSU-A2 S/N 108 00011110 30

AMSU=A2 S/N 109 00100010 34

METSAT/AMSU A2 System CPT P/N IS-1331200

Circle Test: 1a CPT Final CPT Sub cYr

Customer Representative
Date

(Flight Hardware Only)

Shop Ord_. S/N:

Test Systems Engineer Date

Date Quality Control
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BP

01

O2

O3

O4

05

O6

07

08

O9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

CC

'WC

TEST DATA SHEET 30

I_igi'tal-A Data Output Nadir Mode Radiometer Data Section [V] (Paragraph 3.2.4.3.4.4)

Element

(For Re0

0014

0022

0O30

0O38

0O46

0O54

0O62

0O70

" 0078

0086

0094

0102

0110

0118

0126

0134

0142

0150

0158
0166

- 0174

0182

0190

0198
0206

0214

0222

0230

0238

0246

0258

0310

s$

Channel-1 (23.8 GHz)

Measured* Required** Pass/Fail Element

(For Ref)

0016

0024

0032

0040

0048

0056

0064

0072

OO80

0O88

0O96

0104

0112

0120

0128

0136

0144

0152

0160

0168

0176

0184

0192

O2OO

O208

0216

0224

0232
0240

0248

Channel-2 (31.4 GHz)

Measured* Required**

0 0260 0

..... 0 0312 .... 0

Actual countsfrom computer printout. Rewriting countsonthis datasheet is optional
Required = 16,500 ± 4000 counts.

METSAT/AMSU A2 System CPT P/'N IS-13312OO
Circle Test: 1= CPT Final CFT Sub CPT

Passmafi

Shop Order:. S/N:.

Customer Representative
Date

(Flight Hardware Only)

Date

Test Systems Engineer .... Date

Quality Control

' b •

A-40
o



TEST DATA SHEET 31

Nadir Mode Temperature Sensors Section [VII (Paragraph 3.2.4.3.4.4)

AE-26156/4E

2 Apt 99

Element

0262

0264

0266

0268

0270

0272

O274

0276

0278

0280

0282

0284

0286

0288

0290

0292

0294

0296

0298

0300

Thermistor Sensors

Description

IScan Motor

[Feedhom

IRF Mux

IMixer LF. Amp. Channel 1

Mixer I.F. Amp. Channel 2

[Local Oscillator Channel l

Local Oscillator Channel 2

!CompensafionMotor

Subreflector

DC/DC Converter

RF Shelf

Detector/Preamp Assembly

Warm Load Center

Warm Load 1

Recorded

Value*

(deg. C)

Temp Sensor V. Reference

Requ_d
Value

(deg. C)

25 ± 15

254- 15

25 4. 15

254- 15

254-15

254- 15

25 4. 15

25 4. 15

254- 15

254- 15

25 4. 15

25 4. 15

254- 15

254.15

Warm Load 2 25 4. 15

Warm Load 3 25.4- 15

Warm Load 4 25.4- 15

Warm Load 5 25.4- 15

Warm Load 6 25 4. 15

(i,

Pass/

Fail

* Value is from the STE printout sheets. Copying data to this sheet is optional
** Count of24,552 +1765, -1308.

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1_ CPT Final CFI" Sub CFI"

Shop Order.. S/N:

Customer Representative
Date

(Flight Hardware Only)

Date

Test Systems Engineer Date

Quality Control

A_tl
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-, TEST DATA SHEET 32
: Analog Telemetry Verification by Way of Connector J6 (Paragraph 32.4.3.5.1)

Q .-

From Description To Measured
(volts)

J6-02 RF Shelf A2 Temp. Jl-10

J6-03 Comp. MotorTempl - Jl,10

J6-04 Warm Load A2 Temp. Jl-10

J6-22 A2 Scan Motor Temp. Jl-10

J6-08 Scan Motor Oarr. 72-03

J6-09 +15V Antenna Drive 72-03

J6-10 +5V Antenna Drive 72-03

J6-11 +lSV Sign&] Processing J2-03

J6-12 +SV Signal Processing 72-03

J6-13 L.O. Voltage Channel 1 72-03

J6-27 C,on_ Motor _t 72-03

J6-28 -| 5V Antenna Drive J2-03

J6-29 - 15V Signal Processing 72-03

J6-30 L.O. Voltage Chamxel 2 72-03

J6-34 Mixer/IF Voltage J2-03

Required
(robs)

3.5V * 2V

3.5V • 2V

3.5V • 2V

3.5V • 2V

2.0V _-1.0V

3.5V i 0.SV

3.0V • 0_SV

3.5V • 025V

3.0V * 025V

3.5V • 05V

2.0V* 1.0V

3.0V _-0.5V

• 3.0V* 0.25V

3.5V* 0.5V

3.5V * 0.SV

Pass/Fail

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1j CPT Final CPT Sub CPT

Shop Ord_.

CustomerRopreu_tive
Date

(Fti_t mrOware Only)

Date

Test Systems Engineer Date

Quality Control

A-42
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TEST DATA SHEET 33

Analog Telemetry Signals by Way of the STE (Paragraph 3.2.4.3__)

AE-26156/4E

2 Apr 99

Description * Measured

(Deg. C)

A2 Scanner Motor Temp

A2 RF Shelf A2 Temp. Temp

A2 Warm Load Temp

A2 Compensator Motor Temp

Ant A2 Dry Motor Cm'rent

Ant A2 Comp. Motor Current

Signal Processor + 15V

Anterma Drive +15V

Signal Processor - 15V

:Antenna Drive - 15V

iMixedIF ***

S'_nmIPmmssm- +5V

Antenm Drive +5V

L.O. #1 **

L.O. #2 **

IltS*

(mAn_s)

(Volts)

Required
(Deg. C)

254- 15

254- 15

254- 15

254- 15

(mAmps)

150 mA max

150 mAmax

(Volts)

15.0V ± 0.75V

15.0V 4. 1.5V

- 15.0V ± 0.75V

-15.0V 4- 1.5V

*** 4. 0.53/

5.0V 4. 0.5V

5.0V 4. 0.6V

** 4. 0.SV

• ** 4. 0.SV .

Pass/Fail

Data from the printout sheet Page 8. Rewriting data on this space is optional -

L.O. voltages from manufactmer data sheet for S/N 101 - S/N 104, +IOV for S/N 105 - S/N 109.

Mixer/IF voltage: +SV for S/N 101 - S/N 104, +10V for S/N 105 - S/N 109.

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: . 1= CPT Final CPT - Sub CPT

Customer Representative Date
Date

(Flight Hardware Only)

Shop Order: S/N:

Teat Systems Engineer Date

QualityControl "

A-43
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TEST DATA SHEET 34

lntegl_ate/Hold and Dump Signal Verification (Paragraph 3.2.4.3.6.1)

"-, it

A'i-T'ACH PHOTOGRAPH OR PLOT HERE

Pardmeter _ Measured Requh_ Pass/Fail

Scope Channel-l: Integration/Hold

Time (A)* ms 158 ms .4- 10%

Time (I3)* ms 42 ms .4- 10%

Amplitude V 5.0 V ± 02V

IScop¢ Channel-2: Dump Signal

Time03)* ms

A_U_ V

* Refer to Figure 2 for waveform configuration.

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test= 1= CPT Final CI'T Sub CFr

Shop Order:. S/N:

TestSystems

Customer Representative Date Quality Control
Date ....

Date

(_aight_ only) ....

A-44
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TEST DATA SHEET 35

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2)

AE-26156/4E

2 Apr99

ATTACH PHOTOGRAPH OR PLOT HERE

7/- pin 8 signal

Frequency: 23.8 GHz

INTEGRATION (X) *
Measured

Required 158 ms± 10%
Pass/Fail

HOLD (B-D) **
Measured

Required 32 ms ± 10%
Pass/Fai

DUMP *
Measured

Req_-d 9 ms to 15 ms
Pa_Fai

ATTACH PHOTOGRAPH OR PLOT HERE

* Refer to Figure 2 for waveform configuration.
*-* Refer to Data Sheet 34 and Figure 2.

7/- pin 9 signal

Frequency:. 31.4 GHz

INTEGRATION (X) *
Measured

Required 158 ms-_ 10%
Pass/Fai

HOLD (B-D) **
Measured

Required 32 ms ± 10%
Pass/Fail

DUMP (D) *
Measured

Required 9 ms to 15 ms
Pass/Fail

METSAT/AMSU A2 System cFr P/N IS-1331200
Circle Test= 1" cFr Final cFr Sub CPT

Shop Order: S_,_:

ms

ms

ms

Customer Representative Date
Date

(night Hardware Only)

Test Systems Engineer Date

Quality Control

A-45
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TEST DATA SHEET 36

Digital-A/GSE Mode-1 Synch Sequence,
Unit I.D./Serial Number and Digital-B Serial Data Verification

Sections [I], [HI, and [HI] (Paragraph 3.2.4.3.7.2)

Element

(For Ref)
Description

0001 Sync Sequence Byte 1

0002 Sync Sequence Byte 2

0003 Sync Sequence Byte 3

Recorded
Value

Requ d
Value

255

255

255

0004 Unit I.D. and Serial lq *

[HI] 0005 Digital B Data Byte 1 0

0006 Digital B Data Byte 2 6

f

0007 [Digital B Data Byte 3 0

0008 Digital B Data Byte 4 0

• AMSU A2 Identification Words

(data entered in decimal system) Binary Decimal

Pass/Fail

AMSU-A2 S/N 101 00000010 2

AMSUoA2 S/N 102 00000110 6

AMSU-A2 S/N 103 00001010 10

AMSU-A2 S/N 104 00001110 14

AMSU-A2 S/N 105 00010010 18

AMSU-A2 S/N 106 00010110 22

AMSU-A2 S/N 107 00011010 26

AMSU-A2 S/N 108 00011110 30

AMSU-A2 _ 109 00100010 34

_T/AMSU A2 System CPT P/lq IS-1331200
Circle Test: 1= CPT Final CPT Sub CPT

Shop Order:. S/N:

Test Systems Engineer Date

Quality Control Date

A-46 ".



: TEST DATA SHEET 37 (Sheet 1 of 2)
_Digital A/GSE Modes-l-4 Reflector Position Section [IV] (Paragraphs 3.2.4.3.7.2 - 3.2.4.3.7.5)

3.2.4.3.7.2 Digital A/GSE Mode-1 Reflector Position Section ['IV]

BP

O6

WC
CC

Reflector

Note Position* Requi_d** PassfFail
1st 10 data

2nd 10 data
3rd 10 data

AE-26156/4E

2 Apr99

3.2.4.3.7.3 Digital A/GSE Mode-2 Reflector Position Section [IV]

[ BP [ Reflector

I Ol I Position* lRequired**l Pms/Fail

3.2.4.3.7.4 Digital A/GSE Mode-3 Reflector Position Section [IV]

[ BP I Position*' Reflector Pass/Fail

Pass/Fail

3.2.4.3.7.5 Digital A/GSE Mode-4 Reflector Position Section [IV]

BP Reflector

Position* Required**
3O

* Actual counts from computer printout. Rewriting counts on this data sheet is optional
** Required position from TDS 6 of AE-26002/2 +_5counts.

*** Current Position

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1'_ cvr Final CPT Sub CYf

Shop Order:. S/N:

Test Systems Engineer Date

Customer Representative Date Quality Control
Date

(Flight Hardware Only)

A-47
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TEST DATA SHEET 37 (Sheet 2 of 2)

Digit_t! A/GSE Modes-1-4 Reflector Position Section [IV] (Paragraphs 3.2.4.3.7.2- 3.2.4.3.7.5)
g ,

3.2.4.3.7.6 Digital A/GSE Mode-5 Reflector POsition Section [IV]

BP Reflector

Position* Required** Pass/Fail
06

3.2.4.3.7.7 Digital A/GSE Mode-7 Reflector Position Section [IV]

I BPI Reflector

I 06 I '°_on* IReq_'* I
Pass/Fail

* Actual counts f_om computer printout. Rewriting counts on this data sheet is optional.
** Required position from TDS 6 ofAE-26002/2 :_5 counts.

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1z CPT Final CPT Sub CPT

Customer Reprer_tative
Date

0_ight HardwareOaty)

Date

=

Shop Order: S/N:

Test Systems Engineer Date

A-48 -.
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TEST DATA SHEET 38

Di'gital A/GSE Mode-I Radiometer Data Section IV] (Paragraph 3.2.4.3.7.2)

BP

01

O2

03

O4

05

06

O7

08

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

3O

Chapel-1 (23.8 GHz)

Measured* Required** Pass/Fail

CC 0

WC 0

Actual counts from computer printout. Rewri_g counts on this data sheet is optional.
Requ_ed = 16,500 ± 4000 counts.

AE-26156/4E

2 Apr 99

METSAT/AMSU A2 System CPT P/N IS-1331200 Shop Order:.
Circle Test:. 1= CPT Final CPT Sub CPT

Test Systems Engineer Date

Quality Control Date

A-49
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: TEST DATA SHEET 39

_ Digital A/GSE Mode-1 Temperature Sensors Section [VII (Paragraph 3_..43.72)

Element

0262

0264

0266

0268

0270

Thermistor Sensors .. P,ccordcd Required
Value* Value

Description (deg. C) (deg. C)

Scan Motor 25 4- 15

Feedhom 25 4-

RF Mux 25 4-

M/xer IF. Amp. Channel 1 25 ±

Mixer IF. Amp. Channel 2 25 4-

0272 Local Oscillator Channel I 25 4- 15

0274 Local Oscillator Channel 2 25 4- 15

Compensation Motor

Subreflector 25 4-

DC/DC Converter 25 4-

RF Shelf 25 4-

Detector/Preamp Assembly 25 4-

Warm Load Center 25 4-

Warm Load I 25 ±

Warm Load 2 25 4-

0276

0278

0280

0282

0284

0286

0288

0290

0292

0294

0296

0298

03O0

Warm Load 3

Warm Load 4

Warm Load 5

Warm Load 6

Temp Sensor V. Reference

15

15

15

15

Pass/
Fail

254- 15

15

15

15

15

15

15

15

254- 15

25 4- 15

25 4- 15

254- 15

$$

* Value is fiom the STE printout sheets. Copying data to this sheet is optional.
** Count of 24,552 +1765, -1308.

MEI'SAT/AMSU A2 System cYr P/N IS-133i200
Circle Test: 1" CPT Final CPT Sub CPT

Shop Order:. S/N:

Test Systems Engineer Date

Quality Control Date

A-50 --



TEST DATA SHEET 40

Radiometer Relative NEAT Verification (Paragraph 3.2.4.4.1.2)

AE-26156/4E

2 Apr99

Channel Channel 1 Channel 2

NEAT (Average of 5 data)

NEAT (specified)* 0.30 K 0.30 K

Pass/Fail**

* For reference only.

** Use first CPT or first LPT data along with specified value for pass fail criteria.

,VIETSAT/AMSU A2 System CPT P/N IS-1331200

Circle Test: 1" CPT " Final _ Sub CFT
Shop Orden. S/N:

Test Systems Engineer Date

Quality Control
Customer Representative

Date

(Plight Hardware Only)

Date

A-51
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f •

r

.o

TEST DATA SHEET NO. 40A

Channel Identification Test (Paragraph 3.2.4.4.2)

Channel Number

1

Sweeper Frequency
Setting (G_)

23.8

Polarization (H/V)

V

Radiometric Data

(A Coents)
Channel
Verified

O_es_o)

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test: 1" Clrf Final CPT Sub EFT

Customer Representative

0_ght HardwareOnly)

Date

Shop S/N:

Test Systems Engineer Date

Quality Conlrol

¢-_.,

A-52



TEST DATA SHEET 41

t _ Transient Suscepu_ility Test (Paragraphs 3.2.4.2.1.3, 3.2.4.2.2.9, 3.2.4.23.3)

Test Setup Verified:

Signatme

3.2.4.2.1.3.2

AE-26156/4E

2 Apr 99

3.2.4.2.1.3.3

+28V Main Bus Load-lnduced Transient Test

Step Load Induced Transient

8 Low frequency in accordance

with Figure 7

14 High frequency in accordance
with Steps 7, 9, 11, and 13

Functional Performance Comments/

R__ _ts/Dev/afi,_us Observations

3.2A.2.2.9

Subpa_a

3.2.4.2.2.9.2

3.2.4.2.2.9.3

+28V Pulse Load Bus Load-Induced Transient Test

Step

8

14

Load Induced Transient Functional Performance Comments/

R,_-,_,ltr,/Deviatious Observations

Low frequency in accordance ,

with Figure 12

High frequency in accordance

with Steps 7, 9, 11, and 13

3.2.4.2.3.3

Subpara

3.2.4.2_3.3.2

3.2.4.2.3.3.3

+2gv Analog Telemetry Bus Load-Induced Transient Test

Step

14

Load Induced Transient

ILow frequency in accordance
Iwith Figure 7

iHigh frequency in accordance
with Steps 7, 9, 11, and 13

Functional Performance
Results/Deviatious

Comments/

NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments
or observations, etc.) to this data sheet.

METSAT/AIVISU A2 System CPT P/N IS-1331200

Circle Test: 1" CPT Final CPT Sub Ctrl"
Shop _d_ S_:

Customer Representative
Date

(Flight Hardware Only)

Date

Test Systems Engineer Date

Quality Control

A-53
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page intentionally le/_ blank.
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APPENDIX B

TEST DATA SHEETS

FOR

AMSU-A2 SYSTEM LPT

This appendix contains the test data sheets for the LPT tests and inspections listed in section 3.

TDS

B-1

B-2

B-3

B-4

B-5

B-6

B-7

AE-26156/4E

2 Apt99

B-8

B-9

B-10

B-11

B-12

Grounding Test ...................................................................................... . .......................................................... ]3-2

Commands and Digital-B Telemetry Verification ......................................................................................... B-1 l

Scanner Commands Verification .................................................................................................................... B-12

Scanner Comm_-ds Verification ................................... . ................................................................................ B-13

Scanner Commands Verification ................................................................................................. :.................. B-14

Scanner Positions Commands ........................................................................................................................ B- 15

Digital-A Data Output Full Scan Mode Synch Sequence, Unit I.D]Serial Number
and Digital-B Serial Data Verification .............. ..... ........................................................................................ B-16

Reflector Positions Section [IV] ..................................................................................................................... B-17

Digital-A Data Output Radiometer Data Section [3/] ...................................................................... ._............. B-18

Full Scan Mode Temperature Sensors Section [VII ....................................................................................... B-19

Analog Telemetry Signals by Way of the STE ...,................................ .. ......................................................... B-20
Radiometer Relative NEAT Verification ........................................................................................ :............... B-21
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TESTDATASHEET]8-1(SHEET1 OF 9)

Grounding Test (Paragraph 3.2.4.1)

From Chassis

Ground to

Jl-1

JI-2

J1-3

JI-4

J1-5
'4"

J1..6

J1-7

Jl-8

J1-9

Jl-10

Jl-ll

Jl-12

J1-13

Jl-14

Jl-15

Jl-16

Jl-17

J1-18

Jl-19

J1-20

J1-2I

JI-22

J1-23

J1-24

J1-25

Jl 0f Spacecra__ Interface

Pin Description Required Resistance

+28V MI_

I+28V MLB

+28V MLB KTN

+28V MLB RTN

+28V PLB

+28V PL8

+28V lSI_ RTN

+28V PLB RTN

+28%' TMB

28V TMB RTN

NO CONNECTION

NO CONNECTION

CHASMS aROUND t_l)

+28V MLB
r

+28V MLB

+28V MLB RTN

+28V MI_ RTN

+28V PLB

+28V PLB

+28V PLB RTN

+28V PLB RTN

+28V TMB

28V TMB RTN

SAFETY HTR PWR

SAFETY HTR RTN

(oh==)
>100k

>100k

>100k

>100k

>100k

>100k

>100k

>100k

>100k

>100k

>100k
I

>100k

<1

>100k

>100k

>100k

>100k

>100k

>100k

>100k

>100k

>100k

>100k

>100k

>100k

Measured Value

(Ohms)

])-2



TEST DATA SHEET B-I (Sheet 2 of 9)

Grounding Test (Paragraph 3.2.4.1, Step 2)

AE-26156/4E

2 Apt99

F_o_ _a_is
Ground to

J2-1

J2 of Spacecraf_ Interfa_

Pin De$_ption

Chassis Ground (E2)

Required Resistance

(Ohms)
<1

J2-2 DATA CLOCK (C1) > 100k

J2-3 Signal Return > look

J2-4 > lookNo Connection

DIGITAL A DATA OUTJ2-5 > look

J2-6 DATA ENABLE (A1) > look

J2-7 8 SEC SYNC PULSE > 100k

J2-8 No Connection > look

J2-9 No Connection > 100k

Measured Value

(Oh-,9 Pass/Fail

J3 of Spacecraft Interface

From Chassis Pin Description Required Resistance Measured Value -

Ground to (O_) (Oh,-9 Pass/Fail
J3-1 1.248 MI-Iz CLK

J3-2 1.248 MI..Iz CLK RTN

_-3 _is O_ (E3)

> look
!

> IOOk

<I

From Chassis

Ground to

J5-1

J5-2

J5-3

J5-4

J5-5

I5 of Spacecraft Interface

Pin Description

Chassis Ground(E5)
MODULE PWR IND

COLD CAL POS MSB (OUT)
No Connection

Required Resistance

(o_-9
<1

>look

>look

>look

COMP MTR IND > look

J5-6 ANT IN COLD CAL POS > look

J5-7 No Connection > look

J5-8 No Connection > look

J5-9 SURV HTR ON/OFF > look

J5-10 No Connection > 100k

J5°l 1 COLD CAL POS LSB (OUT) > 100k

J5-12 SCANNER ON PWR IND > 100k

J5-13 ANT IN WARM CAL POS > look

J5-14 ANT AT NADIR POS > look

J5-15 FULL SCAN MODE > look

Measured Value

(Ohm9 _¢_F_

]_-3 . .
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TEST DATA SHEET B-1 (Sheet 3 of 9)

Grounding Test (Paragraph 3.2.4.1, Step 2)

From Chassis

Ground to

J4--1

J4-2

-J4-3

J4-4

34-5

J4--9

J4-13

J4-14

J4-15

J4-16

J4 of Spacecraft Interface

J4-25

Pin Description

Chassis Ground (F.A)

IMODULE PWR DISCONN

SURVIVAL HTR ON

[MODULE TOTALLY OFF >

COMP MTR ON/OFF >

-J4-6 ANT AT COLD CAL POS > 100k

J4-7 No Connection > look

J4-8 ANT AT NADIR POS > look

COLD CAL POS MSB (IN) >

J4-10 No Connection > look

J4-11 No Connection > 100k

J4-12 +10V INTERFACE BUS > look

10V INTERFACE BUS RTN >

MODULE PWR CONN >

SURVIVAL HTR OFF >

SCANNER PWR ON/OFF >

J4-17 ANT AT WARM CAL POS > look

J4-18 FULL SCAN > look

.4-19 COLD CAL POS LSB (IN) > look

J4-20 No Connection > look

J4-21 No Connection > look

J4-22 No Connection > look

J4-23 No Connection > look

,, J4-24 +10V INTERFACE BUS > look

10V INTERFACE BUS RTN >

Req_ed Resismce
(Ohm9

<1

>look

>look

look

Iook

look

look

look

look

look

look

Measured Value

(o_-,)

B..4 .
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TEST DATA SHEET B-1 (Sheet 4 of 9)

Grounding Test (Paragraph 3.2.4.1, Step 2)

AE-26156/4E

2 Apr 99

From Chassis

Ground to

J6-1

J6-2

J6-3

J6-4

J6-5

J6-6

J6-7

J6-8

J6-9

J6-10

J6-11

J6.12

J6-13

J6-14

J6-15

J6-16

J6-17

J6-18

J6-19

J6-20

J6.21

J6-22

J6-23

J6-24

J6-25

J6-26

J6-27

J6-28

J6-29

J6-30

J6-31

J6-32

J6-33

J6-34

J6-35

J6-36

J6-37

J6 of Spacecraft Interface

Pin Description Required Resisumce

(Ohms)

Chassis GND (E6)
iRF SHELF TEMP

iCOMP. MTR. TEMP

WARM LOAD TEMP

No Connection

No Connection

No Connection

SCAN MTR CURR

+15V ANT DR MON

+lSV ANT DR MON

+15V SIG PROC MON

+15V SIG PROC MON

L.O. #1 MON

No Connection

No Connection

No Connection

No Connection

No Connection

No Ceune._im >

28V TMB R.TN >

No Connection >

SCAN MTR TEMP >

No Connection >

No Connection >

:No Connection >

iNo Conneetion >

COMP MTR CURR >

-15V ANT DR MON >

-15V SIG PROC MON >

L.O. #2 MON >

No Connection >

No Connection

No Connection

MIXER/AMP MON

No Connection

No Connection

No Connection

<1

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

' >look

>look

>look

>look

lOOk

look

100k

look

look

lOOk

100k

look

look

look

look

look

lOOk

>look

>look

>look

>look

>look

>look

Measured Value

(Ohms) Pa._VF_I

B-5



AE-26156/4E

2 Apt 99

TEST DATA SHEET B.-1 (Sheet 5 of 9)
Grounding Test (Paragraph 3.2.4.1, Step 2)

...j

From Chassis
Ground to

J7-1
F/-2

J7-3

/7-4

J7-5

/7-6

/7-7

J7-8

$7-9

/7 Qf SpacecraR Interface

Pin Description Required Resist_ce
(Oh,,,,)

Chassis GND (E7) < 1
No Connection > 100k
No Connection > 100k

No Connection > 100k

look

look

look
look

look

J7-10 look
JT-11 look
/7-12

J7-13

J7-14
J7-15

J7-16

J'7-17

,r/-18

/7-19
/7-2O

J7-21

J7-22

15vRTN (2/3) >
DUMP TP >

No Connection >

CH1 ANALOG OUT TP >

CH2 ANALOG OUT TP >
No Connection >

No Connection >

No Connection >
No Connection >

No Connection

No Connection

No Connection

GSE CMD LSB

GSE CMD MSB-1

+5VDC GSE INTERLOCK A

No Connection
No Connection

No Connection

I/HTP

No Connection

No Connection

t5V RZW (2/3)
No Connection

No Connection

No Connection

No Connection

No Connection

No Connection

No Connection

No Connection

GSE CMD MSB

5V RTN (I)

+5V'DC GSE INTERLOCK B

J7-23

3"7-24

J7-25
J7-26

J7-27

J7-28

37-29

J7-30

J7-31

/7-32

/7-33

J7-34

J7-35

$7-36

/7-37

100k

look

> 100k

>look
>look

>look

>look

>look
>look

>look

>look
>look

>look

>100k
>100k

>look
>look

>look
>look

>look

>look

>look

>100k

>look

>100k

>look

MeasuredValue

(Oh-,,) Pass/Fail

B-6



: TEST DATA SHEET ]8-1 (Sheet 6 of 9)

t Grotmding Test (Paragraph 3.2.4.1, Step 2)

Pin

Jl-1

Jl-1

Jl-1

AE-26156/4E

2 Apr99

Destination
Pin

JI-2

Jl-14

Jl-15

J1-4

Source Pin Descriplion Requ_ed
Resistance

(Oh,,,_)

i+28V MLB

28V MLB RTN

+28V Mt.R < 1

4-28V _ < I

<I
JI-3 < 1

JI-3 Jl-16 28V MLB RTN < 1

J1-3 Jl-17 28V MLB RTN < 1
J1-5

J1-5

Jlo5

J1-7

J1-7

J1-7

JI-9

Jl-10

Jl-10

J4-12

J4-13

Jl-I

Jl-1

Jl-1

J1-6

Jl-18

Jl-19

J1-8

Jl-20

J1-21

J1-22

JI-23

J6-20

J4-24

J4--25

J1-3

JI-5

JI-7

J1-9

.ll-10

J1-24

J1-25

J2-3

J4-12

Jl-1

Jl-I

Jl-5

J1-7

Jl-1

Jl-1

+28V PLB <1

+28V PLB < 1

+28V PLB < 1

28V PLB RTN < 1

28V PLB RTN

28V PLB RTN
<1

<1

+28V TMB < 1

28V TMB RTN < 1

28V TMB RTN ' < I

+10V INr,_,FACE BUS < 1

10V INTe, RFACE BUS RTN

+28V MLB

+28V MLB

Jl-1

+28V MLB

<1

>look

>look

>look

_8VMLB >look

_SVMI,,B >look

_SVMLB >look

_SVMI.,B >look

+28V MLB >look

Jl-I +28V MI.,B > 100k

Jl-1 J4--13 +28V MI.,B > look

J1-3 28V MLB RTN > look

J1-3 28VMLRRTN >look

J1-3 J1-9 28VMLBRTN >look

J1-3 28VMLBRTN >look

28V MLB RTN

Jl-10

J1-24J1-3

J1-3 J1-25

J1-3 J2-3

J1-3

J1-3

J4-12

J4-13

28V MLB RTN

28V MI.,B RTN

28V MI.,B RTN

28V MLB RTN

>look

>look

>look

>look

>look

Measured Value

(Ohms) Pam/Fafl

B-7.



AE-26156/4E

2 Apt 99

TEST DATA SHEET B-1 (Sheet 7 of 9)

Grounding Test (Paragraph 3.2.4.1, Step 2)

°B

Somr, e Destination Source _ Description Required Measu_d Value

Pin Pin Resistance (Ohms)

(Ohms)
JI-5 J1-7 +28V PLB > 100k

ll-5 J1-9 +28V PLB > look

JI-5 Jl-10 +28V PLB > 100k

]1-5 J1-24 +28V PI.,B > 100k

J1-5 J1-25 +28V PLB > 100k

Jl-5 J2-3 +28V PL_ > look

JI-5

J|-5

J4-12

J4-13

+28V PLB

+28V PLB

JI-7 J1-9 28V PLB RTN

JI-7 Jl-10 28V PLB RTN

J1-7 J1-24 28V PLB RTN

JI-7 28V PLB RTN

J1-7

J1-25

J2-3

J1-9

31-9

J1-9

J4-12

J4-13

JI-10

JI-24

JI-25

J2-3

JI-7

Jl-7

J1-9

JI-9

r

28V PLB RTN

28V PLB RTN

28V PLB RTN

+28V TMB

+28V TMB

+28V TMB

+28V TMB

J4-12 i+28V TMB

J4-13 +28V TMB

Jl-10 J1-24 28V TMB RTN

Jl-10

Jl-10

Jl-10

Jl-10

J1-25

J1-24

J1-25

J1-25

J1-25

J2-3

J4-12

J4-13

J1-24 J1-25

J1-24 J2-3

J1-24 J4-12

J4-13

J2-3

J4-12

J2-3

J4-12

J4-13

28V TMB RTN

>look

>look

>look

>look

>look

>look

>look

>look

' >look

>look

>look

>look

>look

>look

>look

>look

>look

look

look

look

look

look

look

look

28V TMB RTN •

28V TMB RTN •

28V TMB RTN •

SAFETY HTR PWR •

SAFETY KIR PWR •

SAFETY HTR PWR •

SAFETY EIR PWR •

SAFETY EI'R PWR RTN •

SAFETY HTR PWR RTN •

SAFETY HTR PWR RTN •

SIGNAL RTN •

SIGNAL RTN >

+10V INTERFACE BUS •

look

look

look

J2-3 J4-12 look

J4-13 look

J4-13 look

Pass/Fail

e.-8 -
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AE-26156/4E

2 Apt 99

t
TEST DATA SHEET ]3-1 (Sheet 8 of 9)

Grounding Test (Paragraph 33..4.1, Step 2)

Soul-co

Pin

J2-2

J2-5

Destination
Pin

Source Pin Description Required
Resistance

(Ohm__)
J4-13 DATA CLOCK (C1) > 2k

J4-13 DIGITAL A DATA OUT > 2k

J2-6 J4-13 DATA ENABLE (A1) > 2k

J2-7 J4-13 8 SEC SYNC PULSE > 2k

J4-13 1.248 MHZ CLK > 2k

J4-13

J4-13

J4-13

J4-13

1.248 MHZ CLK RTN

J3-1

J3-2

MODULE PWR DISCONN

SURVIVAL HTR ON

>2k
J4-2

J4-3

J4-4

>2k

>2k

MODULE TOTALLY OFF > 2k

J4-5 J4-13' COMP MTR ON/OFF > 2k

J4-6 J4-13 ANT AT COLD CAL POS >2k

J4-8 J4-13 ANT AT NADIR POS >2k

J4-9 J4-13 COLD CAL POS MSB (IN) > 2k

J4-14 J4-13 MODULE PWR CONN > 2k

J4-15 J4-13 SURVIVAL HTR OFF ' >2k

J4-16 J4-13 SCANNER PWR ON/OFF > 2k

J4-17 J4-13 ANT AT WARM CAL POS >2k

J4-18 J4-13 FULL SCAN > 2k

J4-19 J4-13 COLD CAL POS LSB (IN) >2k
J5-2 J4-13 MODULE PWR IND > 2k

J5-3 J4-13 COLD CAL POS MSB > 2k

J4-13 COMP MTR INDJ5-5 >2k

J5-6 J4-13 ANT IN COLD CAL POS > 2k

J5-9 J4-13 SURV HTR ON/OFF > 2k

JS-11 J4-13 COLD CAL POS LSB > 2k

J4-13 SCANNER ON PWR lArD > 2k

J4-13 ANT IN WARM CAL POS >2k

J4-13 ANT IN NADIR POS >2k

J4-13 FULL SCAN MODE > 2k

J5-12

J5-13

J5-14

J5-15

Measured Value

(Ohms) P_2F_

B-9



AE-26156/4E

2 Apt 99

Sollrcc

Pin

J6-8 ""
J6-9

TEST DATA SHEET B-1 (Sheet 9 of 9)

Grounding Test (Paragraph 3.2A.I, Step 2)

Destination
Pin

J4-13

J4-13

Source Pin Description

SCAN MTR CVR

+ISV ANT DR MON

Required
Resistance

(Ohms)
>2k

>2k

J6-10 J4-13 +SV ANT DR MON > 2k

J6-11 J4-13 +15V SIG PROC MON >2k

J6-12 J4-13 +5V SIG PROC MON > 2k
J4-13J6-13 L.O.#I MON >2k

J6-20 J4-13 28V TMB RTN > 2k

J6-22 J4-13 SCAN MTR TEMP > 2k

J6-27 J4-13 COMP MTR CURR > 2k

J4-13 -15V ANT DR MONJ6-28 >2k

Measu_d Value

(Ohms) Pa._s/Fail

J6-29 J4-13 -15V SIG PROC MON > 2k

J6-30 J4-13 L.O. #2 MON > 2k .-
J6-34 J4-13 MIXER/AMP MON > 2k

J6-2 -- Jl-10 RF SHELF TEMP > 2k

J6-3 Jl-10 COMP MTR.TEMP , > 2k

J6-4 >2kWARM LOAD TEMPi Jl-10

Step

3

°.

Power Input Test (Paragraph 3.2A_..5)

Parameter

+28 V MLB Voltage(Vb)

(Seastu-edatconnectorJl)

Current (STE Meter)

Measured Units

Volts

Amps

28.0 _-0.5

Between 0.5 and

4_3Amps

Pass/Fail

METSAT/AMSU A2 System LPT P/N IS-1331200 Shop Order: Sf_:

Customer Representative Date

Test Systems Engineer Date

Quality C0ntrol

B-10



AE-26156/4E

2 Apt 99

TEST DATA SHEET B-2 (See Appendix A, Test Data Sheet 13 for CPT)
_-_"mmauds and Digital-B Telemetry Verification (Paragraphs 3.2.4.3.3.1, 3.2.43.32, and 3.2.4.3.3.3)

I

Test Dig/tal-B
C_rm_-ds Ver/fication Via STE

Command Observed Required
3.2.4.3 3.1 Scanner A2 OFF

Module

Totally
Off

3.2.4_3.3.2

Survival

Heater

Power

3.2.4.33.3

Module

Power

Connect

Module Power

Survival Htr.

Power.

Survival

Heater ON

Survival

Heater OFF

Module Power

Disconnect

OFF

ON

OFF

Connect

Visual Inspection Pass/Fail

Observed Required

N/A

N/A

N/A

Antenna

pointing
to warm

load.

N/A

28V supply
current=0

N/A

N/A

+28V DC

_t

is

between

0.5 and 3.2

-raps.

METSAT/AMSU A2 System LPT P/N IS-1331200 Shop Order:. b_N:

i. • " Test Systems Engineer Date

Customer Representative .. Date Quality Conlxol .
Date "

B-11



AE-26156/4E

2 Apr 99

, TEST DATA SHEET B-3 (See Appendix A, Test Data Sheet 14 for C'WI')

t _ Scanner Connn_ds Verification (Paragraph 32.4.33.4, Step 1)

Test

Full

Scan

Digital "B" Verification
Command

L1Module Power

2 Survival Heater

3 Scanner A2 Power

4 Compensator Motor
Power

5 Antenna Warm
Cal Pos.

6 Antenna Cold
Cal Pos.

7 Antenna NADIR
Position

8 Antenna Full Scan

9 Cold MSB

10 Cold LSB

Observed
CONNECT

OFF

ON

ON

NO

NO

NO

YES

0

0

Pass/Fall

METSAT/AMSU A2 System LPT P/N IS-1331200 Shop Order: S/N:

Customer Representative
Date

Test SystemsEngineer Date

Quality Control

B-12 -



TEST DATA SHEET B-4 (See Appendix A, Test Data Sheet 15 for CPT)

Scanner Commands VerLflcation (Paragraph 3.2.4.33.4, Step 2)

AE-26156/4E

2 Apr99

Test Digital "B" Verification Pass/Fail

Conmmnd Observed Required

Full

Scan

1 Module Power

2 Survival Heater

3 ScannerA2 Power

4 Compensator Motor
Power

5 Antenna Warm

Ca] Pos.

6 Antenna Cold

Cal Pos.

7 Antenna NADIR

Position

8 Antenna Full Scan

9 Cold MSB

l0 Cold LSB

METSAT/AMSU A2 System LPT P/N IS-1331200

CONNECT

OFF

01:1=

OFF

NO

NO

NO

0

0

Shop Order:. S/N:

Customer Representative.
Date

Date

I

Test Systems Engineer Date

Quality Contxol

' 13-13



Test

Full
Scan

AE-26156/4E

2Apt 99

,. , TEST DATA SHEET ]3-5 (See Appendix A, Test Data Sheet 16 for CPT)
Scanner Commands Verification (Paragraph 3.2.4.33.4, Step 3)

Digital "B" Verification
Command

1 Module Power

2 Survival Heater

3 Scanner A2 Power

4 Compensator Motor
Power

5 Antenna Warm
Cal Pos.

6 Antenna Cold
Cal Pos.

7 Antenna NADIR
Position

8 Antenna Full Scan

9 Cold MSB •

10 Cold LSB

Observed Required
CONNECT

OFF

ON

ON

NO ¸

NO

NO

YES

0

P_Fadl

METSAT/AMSU A2 System LPT P/N IS-1331200 Shop Order:. .... - _ -S/N:

Customer Representative
Date

Date

Test Systems Engineer Date

Quality Control _. - _, ".

t

B-14 -



AE-26156/4E
2Apr99

•, ' TEST DATA SHEET B-6 (See Appendix A, Test Data Sheet 17 for CPT)
e . Scanner Positions Commands (Paragraph 3.2.4_3.3.5)

Test

Scann_

Portion
Corrrn_.ds

Digital "B" Verification

Step/Description

1-Warm Cal.

3--Cold
Cal.
Pos.

5-Cold
Cal.

Pos.

7-Cold
Cal.
Pos.

9-Cold "

Cal.
Pos.

11-NADIR

D-Warm Cal

MSB

LSB

MSB

LSB

MSB

LSB

MSB

LSB

Observed Required

YES

0

1

1

0

1

1

0

0

YES

YES

Pass/Fail

METSAT/AMSU A2 System LPT P/N IS-1331200 S/N"

Test Systems Engineer Date

Customer Representative Date ...... QualityConlrol
..... Date

|

B-15



AE-26156/4E
2Apr99

TESTDATASHEETB-7(SeeAppendixA,TestDataSheet18forCFI)
Digital-ADam Omput Full Scan Mode Synch Sequence,

unit I.D./Serial Number and Digital-B Serial Data Verification
Sections Ill, [I_, and _lJ (Paragraph 3.2.4.3.4. I) .........

Step

m

In]

[I_

Element

(For Ref)

0001

O0O2

0003

OOO4

OO05

OOO6

0007

OOO8

Description

Sync Sequence Byte I

Sync Sequence Byte 2

Sync Sequence Byte 3

Recorded
Value

255

255

255

Pass/Fail

Unit I.D. and Serial N *

Digital B Data Byte 1 2 --

Digital B Data Byte 2 6

DigitalB DataByte3

Digital B Data Byte 4

0

0

Binary Decimal
AMSU A2 T__. Words

(data emend,- deci,_ system)

AMSU-A2 S/N 101

AMSU-A2 S/N 102

AMSU-A2 S/N 103

AMSU-A2 S/N 104

AMSU-A2 S/N 105

AMSU-A2 S/N 106

AMSU-A2 S/N 107

AMSU-A2 S/N 108

A.MSU-A2 S/N 109

OO000010 2

OOOO0110 6

00001010 10

00001110 14

OO010010 18

0OOl0110 22

0OO11010 26

0OOllI10 30

OOl0OOl0 34

METSAT/AMSU A2 System LPT P/N IS-13312OO Shop Order:. S_:

Customer Representative Date
Date

Test Systems Engineer Date

Qua_ Conuol

.., (

-.....

]3-16



Q
TEST DATA SHEET B-8 (See Appendix A, Test Data Sheet 19 for CPT)

Reflector Positions Section [IV] (Paragraph 3.2.43.4. I)

BP A2 Reflector

01

02

03

O4

05

O6

07

08

O9

I0

11

12

13

14

15

16

17

18

19

2O

21

22

23

24

25

26

27

28

29

3O

CL

WL

Position* Required** Pass/Fail

* Actual counts from computer printout Rewriting counts on this data sheet is optional.

** Required position f_om TDS 6 ofAE-26002/2 :_5 counts.

METSAT/AMSU A2 System LPT P/N IS-1331200

AE-26156/4E

2 Apr 99

Customer Representative
Date

(Flight Hardware Only)

Shop Order:. S/N:

Date

Test Systems Engineer Date

Quality Con_ol

B-17



AE-26156/4E
2Apt99

_ TEST DATA SHEET B-9 (See Appendix A, Test Data Sheet 20 for CPT)

t _ Digital-A Data Output Radiometer Data Section IV] (Paragraph 3.2.4.3.4.1)

BP Channel-1 (23.8 GHz) Channel-2 (31.4 GI-Iz)

Element Measm-ed* Required** Pass/Fail Element Measured* Required** Pass/Fail
t_orRd) (PorRe0

01 0014 0016

02 0022 0024

03 0030 0032

04 0038 0040

O5 0O46 O048

06 0054 0056

07 0062 0064

08 0070 0072

09 0078 0080

10 0086 0088

11 0094 0096

12 0102 0104

13 0110 0112

14 0118 0120

15 0126 , 0128

16 0134 0136

17 0142 0144

18 0150 0152

19 0158 0160

20 0166 0168

21 0174 0176

22 0182 0184

23 0190 0192

24 0198 0200

25 0206 0208

26 0214 0216

27 0222 0224

28 0230 0232

29 0238 0240

30 0246 0248

CC 0258 0260 -

W'L 0310 - 0312

* Actual counts fi'om computer printout. Rewriting counts on this data sheet is optional
** Required ffi16,500 ± 4000 counts.

METSAT/AMSU A2 System LPT P/N IS-1331200 Shop Order. S/N:

Test Systems Engineer Date

C3xstomerRepresentative Date Quality Control
Date

(FlightHardware Only) " -v-

B-18 -



Q
TEST DATA SHEET B-10 (See Appendix A, Test Data Sheet 21 for cFr)

Full Scan Mode Temperatare Sensors Section [VII (Paragraph 3.2.4.3.4.1)

Thermistor Sensors Recorded

Value*

Element Description (deg. C)

0262 Warm Load 1

Warm Load 20264

0266

O268

0270

0272

0274

0276

Warm Load 3

Warm Load 4

Required Pass/
Value Fail

(deg. C)
25± 15

25± 15

!25 ± 15

25 4. 15

Warm Load 5 :25

Warm Load 6 25

Warm Load Center 25

± 15

± 15

± 15

Scan Motor 25 4- 15

0278 Compensation Motor 25 ± 15

0280 Feedhom 25 ± 15

0282 RF Mux 25 ± 15

Mixer I.F. Amp. Channel 1

Mixer I.F.Amp. Channel 2

25 4- 15

25 ± 15

0284

Subreflector 25 4- 15

0290 DC/DC Converter 25 4- 15

RF Shelf 25 ± 15

Deteetor/Preamp Assembly

Local Oscillator Channel I

0286

0288

Local Oscillator Channel 2

25 ± 15

25± 15

25± 15

0292

0294

0296

0298

0300 Temp Sensor V. Reference

* Value is from the STE printout sheets. Copying data to this sheet is optional.
** Count of 24,552 +1765, -1308.

METSAT/AMSU A2 System LPT P/N IS-1331200 Shop Order. S/N:

Customer Representative Date
Date

Test Systems Engineer Date
._

Quality Control

AE-26156/4E

2 Apr99

B-19



AE-26156/4E
2Apr99

TESTDATASHEETB-11(SeeAppendixA,TestDataSheet33 for CP_
t_ Analog Telemetry Signals by Way of the STE ('Paragraph 3.2.43.5.2)

Description * Measured

(Deg. C)

02 A2 Scanner Motor T emp_.................

04 A2 RF Shelf A2 Temp. Temp

05 A2 Warm Load Temp

(mAn_s)

08 Ant A2 Dry Motor Current

09 Signal Processor +15V

10 Antenna Drive +15V

11 Signal Processor - 15V

12 Antenna Drive -15V

13 Mixer/IF ***

14 Signal Processor +5V

15 Antenna Drive +5V

19 L.O. #1 **

20 L.O. #2 **

25± 15

25 ± 15

25± 15

(mAn_)

150 mA max

Wo_) (Volts)

15.0V-t- 0.75V

15.0V 4. 1.5V

-15.0V ± 0.75V

-15.0V 4. 1.5V

*** :t: 0.5V

5.0V _"0.5V

5.0V ± 0.6V

** 4. 0.SV

** ± 0.SV

Pass/Fail

* Data fxom the printout sheet Page 8. Rewriting data on this space is optional
** L.O. vokages fiom manufacturer data sheet for S/N 101 -S/N 104, +IOV for S/N 105 - S/N 109.

*** Mixer/IF voltage: +SV for S/N 101 -S/N 104, +IOV for S/N 105- S/N 109.

METSAT/AMSU A2 System LPT P/N IS-1331200 Shop Order: S/N-

Test Systems Enghzeer Date

Customer Representative Date Quality Control
Date

(Flight I-Ia_waze Only)

B-20 "



k

TEST DATA SHEET 13-12 (See Appendix A, Test Data Sheet 40 for CPT)

Radiometer Relative NEAT Verification (Paragraph 3.2.4.4.1 )

AE-26156/4E

2 Apr99

Channel

NEAT (Average of 5 data)

Channel I Channel 2

NEAT (specified)* 0.30 K 0.30 K

Pass/Fail**

* For reference only.

** Use first CPT or first LPT data along with specified value for pass fail criteria.

METSAT/AMSU A2 System LPT P/NIS-1331200 Shop Order:. S/N:

Customer Representative Date
Date

Test Systems Engineer Date

Quality Control

B-21
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METSAT/KLM/AMSU-A2, System Comprehensive and Limited Performance
Tests Test Procedure
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AE-26156/4 E

2 April 1999

INPUT FROM: DATE CDRIc SPECIFICATION ENGINEER:

JOB NUMBER:

System Safety (W. Neighbors)_ _
Product Team Leader (A. Nieto)

Design Assurance (E. Lorenz) _'_W(#_, (_. E,/._¢6v_.)

Quality Assurance (R. Taylor) _ _ _ ('_,
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8331
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8341

8361

DATE
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DATE

DATE

_I_I_
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3. REQUIREMENTS

3.1 General test requlremems

AE-26156/4E

2 Apr 99

3.1.1 Equipment and test facilities. The tests descn'bed herein shall be performed at Aerojet under laboratory
conditions in'an EMI shielded chamber for the first and final CPT. Other tests need not be accomplished in the EMI
shielded chamber. The test equipment listed in Table I shall be used when performing the tests. If the specified
equipment is not available, the equipment substituted shall provide a measurement accuracy equal to or greater than that
of the specified equipment. The AMSU-A Special Test Equipment (STE) shall be used for activation and control of the
unit and monitoring of its performance.

Table I. Equipment List

Item Quantity
01 1

02 1

03 1

04 1

05 1

06 2

07 1

08 1

09 1

10 1

11 1

12 1

13 1

14 1

15 1

16 1

17 1

18 1

19 1

20 1

21 1

22 1

23 1

24 1

25 1.

26 1.

27 1

28 1

Item Description Mfg. Model
Dynamic signal analyzer Hewlett-Packard 3562A

I .

I S=gnalgenerator Hewlett-Packard 3314A

Oscilloscope Tektronix 2225A

9-pin breakout box Aerojet 2536-37431SK1358702-1

15-pin breakout box Aerojet 2536-37441SK1358703-1

25-pin breakout box Aerojet 2336-3746/SK1358704-1

37-pin breakout box ' Aerojet 2536-3745/SK1358705-1

Lab. general purpose power supply Hewlett-Packard 6114

LN2 container Cole N03726-20

Spectrum analyzer Hewlett-Packard 8590L

STE computer Aerojet 13366951SK1356655

STE interface cable J1 Aerojet 1335758-1

STE interface cable J2 Aerojet 1335752-1

STE interface cable J3 Aerojet 1335756-1

STE interface cable J4 Aerojet 1335755-1

STE interface cable J5 Aerojet 1335753-1

STE interface cable J6 Aerojet 1335754-1

STE interface cable J7 Aerojet 1335757-1

Current probe amp Hewlett-Packard AM503

Universal counter Hewlett-Packard 5316A

Oscilloscope camera N/A N/A

Power supply Power Designs 3650-S

Multimeter Fluke 77

Plotter Hewlett-Packard 7475A

Signal generator Hewlett-Packard 83620B

MM-wave source module Hewlett-Packard 83557A

Hewlett-Packard =83557-60001Couple/detector

Spectrum analyzer Hewlett-Packard 8563E

* For limited performance test only; item number_ 04, 06, 09, 11 through 18, and 23 are required.
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3.1.2 Requiredpr_cedures and operations. The unit shah be subjected to the examinations and tests specified in 3_.4
and Table lI.

3A2A Limited performance test (LP7_. The Limited Performance Test shall consist of the test procedures specified in the
LPT column of Table 11.

3.12.2 Comprehensive performance test (CPT). Three versions of the Comprehensive Performance Test are identified in
Table II. These are applicable for different test stages. The test procedures to be performed for each version are specified in
the 1st CFT, Sub CPT, and Final CPT columns of Table It.

Paragraph
3.2.4.1

3.2.4.2.1.1

3.2.4.2.1.2

3.2.4.2.1.3

3.2.4.2.1.4

32.4.2.2

3.2.4.2.2.8

3"2.4.2.2.9

Table H. AMSU-A2 Performance Tests

Test Description

Grounding Test

+28 Main Load Bus (MLB) Turn-On Transient

+28 MLB Operating Power

Transient Susceptibility and Power Quality Tests

Instzument Feedback Test

+28 Pulse Load Bus (PLB) Test

Instrument Feedback Test

Transient Susceptibility and Power Quality Tests

32..4.2.3 +28 Analog Telemetry Bus (ATB) Test

32.4.2.3.2 Instrument Feedback Test

3.2.4.2.3.3

3.2.4.2.4

3.2.4.2.4.2

1st

3.2.4.3.2

:3.2.4.3.3

3.2.4.3.4

3.2.4.3.5

3.2.4.3.6

3.2 .4.3.7

Notes: 1.
2.
3.
4.
5.
6.
7.

Transient Susceptibility and Power Quality Tests

+10 V Interface Bus Test

Instrument Feedback Test

Clock Signals Test

Commands and DigitaI-B Telemetry Test

DigitaI-A Data Output Test

Analog Telemetry Test

Test Point Test

GSE Mode Test

Radiometer Functional Test

Channel Identification Test

3.2.4.2.5 (Power input test for LPT).
At 28V only.
3.2.4.2.2 except 3.2.4.2.2.5 through 3.2.4.2.2.7.
Only full scan.

CPT

X

X

X

X

Note 7

X

Note 7

X

X

Note 7

X

X

Note 7

LPT

X

Note I

X

X X

X Note 4

X

X

X
.Note 6

X

X

Note 5

X

Sub Final
CPT CPT

X X

X

Note 2 X

Note 3 X

X X

X X

X

Note 4

Note 5 X

X X

X X

x 1X

STE only (3.2.4.3.5.2). -
GSE mode test/verification is not required and is for engineering use only.
Instrument feedback test will be performed in EMI/RFI Chamber using EMI/RFI test procedure
AE-2615115.
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: TEST DATA SHEET 1 (SHEET 1 OF 9)
Grounding Test (Paragraph 314.1)

J1 o_ Spacecraft Interface
From Chassis Measured Value

Ground to (Ohms) Pass/Fail

Jl-1

J1-2

Pin Description Required Resistance

(Ohms)

+2SV MLB > 100k

+2gV MLB > 100k

+28V MLB KTN >

+28V MLB RTN >

+28V PLB >

+28V PLB >

+28V PLB RTN >

+28V PLB RTN >

+28V TMB

28V TMB RTN > look

NO CONNECTION > look

NO CONNECTION

CHASSIS GROUND (El)

+28V MLB > look

+28V MLB. >100k

+28V MLB RTN > 100k

i+28V MLB RTN > 100k

1+28V PLB > look

+28V PLB > look

+28V PLB RTN > 100k

J1-3

J1-4

J1-5

JI-6

J1-7

J1-8

J1-9

Jl-10

Jl-ll

Jl-12

Jl-13

Jl-14

J1-15

J1-16

Jl-17

Jl-18

Jl-19

JI-20

J1-21

J1-22

J1-23

+28V PLB RTN >

+28V TMB >

28V TMB RTN >

SAFETY HTR PWR >

SAFETY HTR RTN >

,00k 0.%.
,OOk O,l,
,OOk D,L.

Iook D, L i

,ook 0. Z.
look 0, Z:,

>,ook p. L,
0./-.
0,/-,

:>lOOk _9.L.

<I o./q-c_-
t3.Z.
D,L.

D,L.

look

look

look

J1-24 look

J1-25 1OOk

_), L,

O,L.
O, L.
D,L.
0_ L,

0.1_,

OL- "7 .z/__m.--_

A-2
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DATA SHEET 1 (Sheet 2 of 9)
Grounding Test (Paragraph 3.2.4.1)

AE-26156/4E

2 Apr 99

: -. : -- 7 ......

From Chassis

_ound to
J2-1

12 -2

12 -3

J2-4

J2-5

12-6

12 of Spacecraft Interface

Pin Desc_ption Required Resistance

Chassis Ground (E2)

DATA CLOCK (Cl)

Signal Return

No Connection

DIGITAL A DATA OUT

Measured Value

(Ohms) (Ohms)

<1 O, t_.-e_

>lOOk.........p,Z.
>lOOk 0,L.
>lOOk 6,/_.
> look :, L_

>.OOk _,/_,
> 100k _ .. _), L,

> look D,/-,
> lOOk O.L,

DATA ENABLE (A1)
12-7 8 SEC SYNC PULSE

12-8 No Connection

J2-9 No Connection

Pass/Fail

PA_

0,/_,=': )-/o m__
J3 of Spacecraft Interface

From Chassis Pin Description
Ground to

Required Resistance Measured Value

(Ohms) (Ohms)
J3-1 1.248 MHz _ > look

13-2 1.248 MHz CLK RTN > 100k

O,L,

D,L,
13-3 ChassisGND (F_.3) < 1

O, I. = _ _-o _._o.-

PAs_

15 ofSpacecraftInterface
From Chassis

Ground to

J5-1

PinDescription

Chassis Ground (E5)

Required Resistance
(Ohms)
<I

15-2 MODULE PWR IND > look

J5-3 COLD CAL POS MSB (OUT) > look
15-4 No Connection > look

15-5 COMP MTP, INI) > lOOk

15-6 ANT IN COLD C,AI.POS > 100k

15-7 No Connection > 100k

J5-8 No Connection > 100k

15-9 SURV HTR ON/OFF > 100k

15-10 > 100k,No Connection

COLD CAL POS LSB (OLrI')15-11

I5-12

I5-13

15-14

15-15

>look .....

SCANNER ON PWR END > look

ANT IN WARM CAL POS > 100k

ANT AT NADIR POS > 100k

FULL SCAN MODE > 100k

Measured Value

(Ohms)

O, I q--.-q-
_,/-,

LZ.), L,

0./,
_,/-.,

L-,

g:i'
l

o,L.=?

Pass/F_l

PR_e_

A-3
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TEST DATA SHEET 1 (Sheet 3 of 9)

Grounding Test (Paragraph 3.2.4.!)

From Chassis

Ground io

J4-1

34-2

- J4-3

J4-4

J4-5

J4-6

J4-7

J4-8

J4-9

J4-10

J4-11

J4-15

J4-16

J4-17

Pin Description

ChassisGround (F.A)

MODULE PWR DISCONN

SURVIVAL HTR ON

MODULE TOTALLY OFF

COMP MTR ON/OFF

IANT AT COLD CAL POS

No Connection

ANT AT NADIR POS

COLD CAL POS MSB (IN)

No Connection

No Connection > 100k

J4-12 +IOV INTERFACE BUS ,> look

J4-13 10%'INTERFACE BUS RTN > look

J4-14 [MODULE PWR CONN > look

SURVIVAL HTR OFF

SCANNER PWR ON/OFF

ANT AT WARM CAL POS >

J4-18 FULL SCAN > look

J4-19 COLD CAL POS LSB (l]q) > 100k

J4-20 iNo Connection > 100k

J4 of Spacecraft Interface ........

Required Resistance Measured Value

(Oh-,_,) (0_-9
<I D,/5_n.

> lOOk b, L,
> look _), '/_,

> 100k 0, t.

>look O.L.
>look /9,/--,
> look

> 100k

_),,L.

O#Z ! "

>look 0, L,

J4-21

J4-22

J4-23

J4-24

lNo Connection

INo Connection

>look D,/_.

J4-25

>look

>look

look

> 100k

> 100k

No Connection > look

_+lOV INTERFACE BUS

0, L.

D,L.
p,L,
b,L,

,0./-.,
0./.

O,Z,
0./-,

ilOV INTERFACE BUS RTN

P**_/Fafl

> look

> 100k

A/-,
E).L._ .i,"

$.Z.--'7 re_n_

-y.

A-4
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TEST DATA SHEET 1 (Sheet 4 of 9)

Grounding Test (Paragraph 3.2.4.1)

AE-26156/4E

2 Apr 99

From Chassis

Ground to

J6-1

J6-2

• • J6 of Spacecraft Interface

Pin Description Required Resistance

Chassis GND (E6)
RF SHELF TEMP

J6-3 COMP. MTR. TEMP

J6-4 WARM LOAD TEMP

J6-5 No Connection

J6-6 No Connection

J6-7 No Connection

J6-8

J6-9

J6-10

J6-11

J6-12

J6-13

SCAN MTR CURR

+15V ANT DRMON

+15V ANT DR MON

+15V SIG PROC MON

J6-14

J6-15

J6-16

J6-17

J6-18

J6-19

J6-20

J6-21

J6-22

J6-23

J6-24

J6-28

J6-29

J6-30

J6-31

J6-32

J6-33

J6-34

J6-35

J6-36

J6-37

(011_)

<1

> 100k

>100k

> 100k

>100k

> 100k

>look

>100k

>100k

>100k

>look

100k

lOOk

+15V SIG PROC MON >

L.O. #1 MON >

No Connection >

No Connection >

No Connection ' >

No Connection >

No Connection >

No Connection

28V TMB RTN

No Connection

SCAN MTR TEMP

No Connection

No Connection

J6-25 No Connection > look

J6-26 !No Connection > look

J6-27 !COMP MTR CURR > look

-15V ANT DR MON >

1-15V SIG PROC MON >

L.O. #2 MON >

No Connection >

No Connection >

No Connection >

MIXER/AMP MON >

No Connection >

No Connection >

No Connection >

100k

lOOk

lOOk

lOOk

look

>look

>look

>look

>look

> lOOk

>look

lOOk

lOOk

lOOk

lOOk

look

look

look

lOOk

100k

lOOk

Pa._fFail

FA s
J_

A-5
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TEST DATA SHEET 1 (Sheet 5 of 9)
Grounding Test (Paragraph 3.2.4.1)

." ...,

From Chass.is
Ground to

17-1

J7-2
Y7-3

J7-4

J7-5

Y7-6

/7-7
J7-8

J7-9

JT-10

JT-11

J7-12
J7-13

.r7-14
J7-15

Y7-16

J7-17

Y7-18
J7-19

J7-20

J7-21
J7-22

J7-23

J7-24

Y7-25
J7-26

J7-27

J7-28

J7-29
J"/-30
J7-31

J7-32

J7-33
J7-34

J7-35

/7-36
J7-37

J7 of Spacecraft Interface

Pin Description Required Resistance
(Ohms)

ChassisO-'ND(eV) < 1
No Connection > look

No Connection > 100k

No Connection > look

15V RTN (2/3) > look
DUMP TP > look

No Connection > look

CH1 ANALOG OUT TP > 100k

CH2 ANALOG OUT TP > 100k

No Connection > look
No Connection > 100k

No Connection > 100k

No Connection > 100k

No Connection > 100k

No Connection > 100k

No Connection ' >

GSE CMD LSB >

GSE CMD MSB-1 >

+5VDC GSE INTERLOCK A >

No Connection >
No Connection >

No Connection >
I/HTP >

No Connection >

No Connection

15V RTN (2/3)
No Connection

No Connection

No Connection

No Connection

No Connection >

No Connection >

No Connection >

No Connection >
GSE CMD MSB >

5VRTN (1) >
+5VDC GSE INTERLOCK B >

look

100k

100k

100k

100k

100k

look

100k

100k

> 100k

>look

>look

>look

>look

> look
100k

100k

look

look

100k

look

100k

Measured Value

(Ohms) Pas_an

D,Z,

O.L.- ": m-a_

A-6
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TEST DATA SHEET 1 (Sheet 6 of 9)

Grounding Test (Paragraph 3.2.4.1)

Source Destination

Pin. Pin

Jl-1 J1-2

Jl-1 Jl-14

Jl-1 J1-15

J1-3 J1-4

J1-3 Jl-16

J1-3 Jl-17

J1-5 J1-6

J1-5 Jl-18

J1-5 J1-19

J1-7 J1-8

J1-7 J1-20

JI-7 J1-21

J1-9 J1-22

Jl-10 J1-23

Jl-10 J6-20

J4-12 J4-24

J4-13 J4..25

Jl-1 J1-3

Jl-1 J1-5

Jl-1 J1-7

Jl-1 J1-9

Jl-1 Jl-10

Jl-1 JI-24

Jl-1 J1-25

Jl-1 J2-3

Jl-1 J4-12

Jl-1 J4-13

J1-3 J1-5

JI-3 J1-7

J1-3 J1-9

J1-3 Jl-10

J1-3 JI-24

J1-3 J1-25

JI-3 J2-3

J1-3 J4-12

JI-3 J4-13

Source Pin Description

+28V Ivn.l_

+28V lvn .1_

+28V lvfI._

28V Ivn;t RTN

28V MLB RTN

28V lvn._ RTN

+28V PLB

+28V PLB

+28V PLB

28V PLB RTN

28V PLB RTN

28V PLB RTN

+28V TMB

28V TMB RTN

28V TMB KTN

+IOV INTERFACE BU_

10V INTERFACE BUS RTN

+28V Iv_.la

+28V IvcT.rt

+28V Ml.lq

+28V Ivn._

+28V bfLr_

+28V MI_._

+28V IvrT.r_

+28V I_.rt

+28V MI .la

+28V Ivn.la

28V Ivn.r_ RTN

28V MLB RTN

28V lvrLI_ RTN

28V 1_ RTN

28V MI.B RTN

28V l_-r_ RTN

28V MT.R RTN

28V Ml.la RTN

Required
Resistance

(Ohms)
<1

<1

<1

<1

<1

<1

<I

<1

<I

<I

<I

<I

<I

<I

<I

<I

<I

> 100k

> 100k

> 100k

> look

> 100k

> 1OOk

>IOOk

> 100k

> 100k

> 100k

> 100k

> 100k

> 100k

> look

> 100k

> 100k

> 100k

> lOOk

> look28V MI.lq RTN

Measured Value'

(Ohms)

0, e_3- 
1),

0.2 --cL

AE-2"6156/4E

2 Apr 99

Pass/Fail

PAss
iT'-

O.L.='ZdL)/ ._ch
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Soul"ce

Pin

J1-5

Destination

Pin

JI-7

J1-5 JI-9

J1-5

J1-5

J1-5

Jl-10

JI-24

J1-25

J1-5 J2-3

J1-5 J4,-12

J1-5 J4-13
i

J1-7

J1-7

J1-7

J1-7

J1-7

J1-7

Jl-7

J1-9

J1-9

JI-9

Jl-10

J1-24

J1-25

J2-3

J4-12

J4-13

TEST DATA SHEET 1 (Sheet 7 of 9)

Grounding Test (Paragraph 3.2.4.1)

Source Pi_ Description

+28V PLB

+28V PLB

+28V PLB

+28V PLB

+28V PLB

+28V PLB

+28V PLB

Required
Resistance

(Ohms)

> 100k

> look

> look

> look

> look

> look

> look

+28V PLB • 100k

28V PLB RTN • 100k

28V PLB RTN • 100k

28V PLB RTN • look

28V PLB RTN

28V PLB RTN

28V PLB RTN

28V PLB RTN

• 100k

• look

• 100k

• look

• 100k

• 100k

• 100k

• 100k

> 100k

Measured Value i

(Ohms) Pa._Fa_

_./--. f,qss

O,L, I

D. L, IO,L, ..
O.Z.
O, L,

/ 7o K_f__

0./-.
O.L,
_,/-o
D,L.
O.L,
0,1-,
O,L,

O.L.
O,l-.

O°L.

• L,

J1-9

J1-10

J1-24

J1-25

J1-9 J2-3

JI-9 J4-12

J1-9 J4-.13

Jl-10

Jl-10

Jl-10

Jl-10

Jl-10

J1-24

J1-24

J1-24

J1-24

J1-25

• JI-25

J1-25

J1-24

J1-25

J2-3

J4-12

J4-13

J1-25

J2-3

J4-12

+28V TMB

+28V TMB

÷28V TMB

+28V TMB

+28V TMB

+28V TMB • look

28V TMB RTN • look

• look28V TMB RTN

28V TMB RTN • 100k

28V TMB RTN • look

28V TMB RTN • 100k

SAFETY" HTR PWR

SAFETY HTR PWR

SAFETY HTR PWR

J4-13 SAFETY HTR PWR

J2-3 SAFETY HTR PWR RTN

,J4-12 SAYETY HTR PWR RTN

J4..13 SAYETY HTR PWR KTN

J2-3 J4-12

J2-3 J4-13

J4-13

SIGNAL RTN

SIGNAL RTN

+lOV INTERFACE BUSJ4-12

• look

• 100k

• look

• 100k

• look

• 100k

> 100k

• 100k

• 100k

• 100k

Lo

2,_,/_t..n-

I
I
I
I
I
.I
I
I

l _ l 1

PP,s_ t

A-$
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t.

Source

Pin

J2-2

J2-5

J2-6

J2-7

J3-1

J3-2

J4-2

TEST DATA SHEET 1 (Sheet 8 of 9)

Grounding Test (Paragraph 3.2.4.1)

Destination

Pin

J4-13

J4-.13

J4-13

J4-13

J4-13

J4-13

J4-13

Source Pin Description

DATA CLOCK (Cl)
DIGITAL A DATA OUT

DATA ENABLE (A1)
8 SEC SYNC PULSE

1.248 MHZ CLK

1.248 MHZ CLK RTN

MODULE PWR DISCONN

Requ_ed
Resistance

(Ohms)

Measured Value

(Ohms) Pass/Fail

> 2k B','-[ _ / _
> 2k 7 5"S i_..t'k-

>2k "'7'(o0/4..fl_I

>2k 7_-_ ]_'.A3_ i

>2k _L.

>2k P_._o/_f'L
J4-3 J4-13 SURVIVAL HTR ON > 2k

J4-4 J4-13 MODULE TOTALLY OFF > 2k

J4-5 J4-13 COMP MTR ON/OFF > 2k 7'_,O

ANT AT COLD CAL POS > 2k 75"5" KFLJ4-13

7_o/¢-rL

J4-6

J4-8

J4-9

J4-14

J4-15

J4-16

J4-17

J4-13 ANT AT NADI_ POS > 2k 7_'/_L(L.

J4-13 coLD CAL POS MSB (IN) > 2k 75"B/_-9--,
J4-13 MODULE PWR CONN > 2k 7 5"-5

J4-13 SURVIVAL HTR OFF > 2k

J4-18

J4-19

J4-13 SCANNER PWR ON/OI_ > 2k

J4-13 ANT AT WARM CA1. POS > 2k 7'_9/_.A"I..
J4-13 FULL SCAN > 2k 7_O

J4-13 COLD CAL POS LSB (IN)

J5-2 J4-13 MODULE PWR IND > 2k

J5-3 J4-13 COLD CAL POS MSB > 2k

J5-5 J4-13 COMP MTR IND > 2k

J5-6 J4-13 ANT IN COLD CAL POS > 2k

J5 -9 J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

SURV HTR ON/OFF

COLD CAL P0S LSB

SCANNER ON PWR IND

ANT IN WARM CAL POS

ANT IN NADIR POS

FULL SCAN MODE

> 2k

> 2k

> 2k

>2k

> 2k

> 2k

3.-7 p't-a-
3:7 m,-a.-
5, _'/_.n..

3.,'-/A4..c_

_;7_--_

P/_

J5-11

J5-12

J5-13

J5-14

J5-15

O,L. ="?

A-9



AE-26156/4E

2 Apt 99

TEST DATA SEIEET 1 (Sheet 9 of 9)

t Grounding Test (Paragraph 3.2.4.1)

D_ti_ation
Pin

SOLL_

Pin

J6-8

J6-9 "

J6-]0

J6-11

J6-12 "

J6-13

J6-20

J6-22

J6-27

J6-28

J6-29

J6-30

J6-34

J6-2

J4-13

J4-13

Source _ Description

SCAN MTt_ CURR

J4-13

J4-13

+lSV ANT DR MON

+5V ANT DR MON

Requized
Resistance

(Oh=_)
>2k

>2k

>2k

+15V SIG PROC MON

+53/SIG PROC MONJ4-13

J4-13 L.O. #1 MOH

28V TMB RTN

SCAN MrK I_.2_IP

COMP bXtK CURR

>2k

>2k

>2k

>2k

>2k

>2k

-15V ANT DR MON > 2k

J4-13

J4-13

J4-13

J4-13

J4-13 -15V SIG PROC MON

J4-13 L.O. #2 MON

_AMP MONJ4--13

Jl-10 RF SI-t_LF i eMP

J6-3 Jl-10 COMP ]vI IK.Te_IP

J6-4 Jl-10 WARM LOAD _zMP '

>2k

>2k

>2k

> 2k

> 2k

> 2k

Measured Value

(Ohms)

! 1t42_

O.k,
0./-..

I'-/,7
I,I.7

q

Pass/Fail

0,/_.-7 do ,n_sc

METSAT/AMSU A2 System CPT P/N IS-1331200

Circle Test: 1= CPT _ Sub CPT

Customer Representative -

Shop Order: '33_C)_

LPT

A-IO



,j

At 28.56 Vdc:

TEST DATA SHEET 2

+28 MLB Turn-on Transient (Paragraph 3.2.4.2.1.1)

Step Parameter Measured/Calculated

7 Peak Cun_t -9:. P,5 :Amps
7 Pulse Width - 4fO- ms

7 Rate of Change (Slope): dJ/dT tt_ • 7 mA/t ts

Required

<83 Amps <5.7 Amps

<lOOms <120ms

<640 mA/ps <250 mA/ps

At 27.44 Vdc:

AE-26156/4E

2 Apr 99

Pass/Fail

j_Sx

Step Parameter Measured/Calculated

7 Peak Current _r. ,5"3 _J Amps

7 Pulse Width 4_Z._ ms

7 Rate of Change (Slope): dI/dT 20/./,mA/ps

Requ_ed
S . S*

<8.3 Amps <5.'7 Amps
<I00 ms <120 ms ,

<640 mA/tts <250 mA/_s

Pass/Fail

P,.ss

/"axe

At 28.OO Vdc:

Step Parameter Measmed/Calculated Required Pass/Fail

.7 Peak Cm-rent 4. g Amps <8.3 Amps <5.7 Amps /_#.X

7 Pulse Width 6Z- Z.- ms <1OO ms <120 ms Pa-_¢

7 Rate ofChange (Slope):dl/dT / _/_./mA/ps <640 mA/ps <250 mA/tts p_.¢.S

* For S/N 101 through 104

** For S/N 105 through 109.

oP: 07..>o0

METSAT/AMSU A2 Systc_n_ IS-1331200 Shop Order_ S/N: /O ¢6_

CircleTest: 1= CPT _ Sub CPT __

__ _tDa:dwa.reOnl " _ .... _.._ , " .(YUgh y)--

A-II
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AE-26156/4E

2 Apt99

DATA SHEET 3

+28 MI_ Operatt, g Power (Paragraph 3.2.4.2.1.2)

. +28V MLB at 27 Volts

+28V MLB voltage at 27V (Vb)

(Measured)

Measured

2q.0_ U

Average _t (Iv) • G_ _ An_s

+28V MLB bus power = IV x V b Watts

+28V MLB at 28 Volts

+28V MLB Bus Voltage at 28V (Vb) "3__<_.O_.V Volts 28.0 ± 0.I _>_5

Average Current (Iv) , (o _ _ Amps N/A N/A

7

8

9

I0

11

12

+28vMLB _g Power- Iv XVb
. +28V MI_ at 29 Volts

+28V _ voltage at 29V (Vb)

Average Cu.n_t (Iv)

+28V MLB operating power = IV x V b

Watts

Volts
_q, _3W

tq.Rqw

25W max

29.0 ± 0.1

N/A

25W max

N/A

Customer Representative
Date

rFI.ight Hardware Only)

Date

G g, c_3o ' "- _-

A-12



>
E

r-I

0
I

tO

I1
>-
,q

E
©
0
ed

I

tO

5-

>
U)E
E,--,
_ed

I I

eJ©

ii g
×>-

ZIL
U'I©
E(]D
[', I

O'}01
OlID
,rl

l',,II
lid

i
(

OE OE >
_, _ • 'Ill

<0 [3 D

• ° ° .



! T T '--

I



>
E

>-

C]

C]
II
>-

>
E

ED
m_

• @

N©
10II
IIg .
?/.>-

LL

m

D. ._L

UID

D.II
il0
X>-

T--]

I

II

i..... i

II le

QE DE >
_. • I "I-I

<C] O D

i i '

I

I

...... t ...................

i,

i
i
?

i

,,

, f
I '

! L

, !

k

O; X

• °

• d

I

I

i
I

I



>
E

m

xl
li
>..
<]

0

0
II
>-

>
_E

_J_t
(0.
i_--I

LOg)

il

X>-

E
D-

O10)
EO_

lO(I)
IO.
hm

iI--I

_g
X>-

i
'J i

i

EL

rn

Z
H

F

t'i

i_ ---! -,7 i

i i/
_ ! _'_i .....

. _ i "i

,_____.____
i

I
r

.____..J.

[

..... I.

(BE DE >
_'_ • I .r4

<Q Q D
UO) _ \

!

_..._.L.......:____ ............__........:________=__ ..... ___. !
I
i'

i
I

I

I

i
I

,____

!
I

I

03.' ""

D

[Z .-'> .._

t

..

(3 >--
., X

t3 "13
X

i.-_" i

_b

N.

P.
I

t

b_

im_ k



>
E
LQ

|

O_

:i
>-
<I

0

@

D
]I

>
InE
E_
edm
(])m

L ._ i

,. II_ !

.... 14---r

• I

I

II

..... 'J-- --i

<3L_

• |

E)U')
(On
II 0 'T--'-- ...... "

._ % d i

-!<I
'LL_

IJ3
(J')ID '
ED __i
OD _i
OO I-- L----.--_

!I
,J

i

..... • 4,-............... .t___

,, DE
0)© 11 ,
loll <(3
II O f.JO0
X>-

DE
@

D

I

I

t

I

1

I

' i

i

!

' i

"_ X

O _O
O X

[E > _:) tL

!t ,

i !1 i I _ il ;
it _: ' L I_ .J

--_-'- ii i ! _

: i ; !

_ • '. ---_o

> C3 >-
.rl

D
\

• °I

I,,,

I

N

_..-..

• o ° °



>
E

I

0]

li
).-
<1

D

i L
! J



/

E

|

II
>-
<I

_L

|

CO
r_

lO

N_

, _ 1 1 _ _ ' _ 1_ . |,.,_ J

_.-----_----_.........T-----t--_-_-- ......-T- _ -- t_ I_

L _<i _.1_ _ i , _ __#', .........-= k_ \
L _......_-_-4--_---i::--_:_-_-_-__ '..... , .
÷ _ , _ _, .

_-....-_-_---:_F, _..-_- --....... , ,-r-'---_, _._ ..

• ,, : _ 1 _ _" ---- ' __----_ ....... i'-- ............ " _- ' "_ "

...... _-_ _ _ I _ _ _ ', /'. _, _'_ _- r_

: ! _.... ',......... _---_-- .... ,. ....... ,_-. _ _
..................... :_.... .._ .,........,__ _ _" _

3

l

• -;---_-+-----r--........ --.... __ i ;! i

! ! ; i : I_ ! ""
_b

: _ _ _ i "

i ', _ _ _ ..,_-- _ .......... _......... "
I ___._] ....... -..-------_.___'---'_" - ,--" _ :

i i ! i i ; _i ,
E
H

H_

OE OE > _ ;< b<0 0 0 tl -0 "0

%,



>
:1.

I

(ll
E)

t?

!1
>-
<I

_L
01
D

t

O)
D

I
_r
.I



>
E
(I]
01

|

m
.q,

>-

:k
b_
b,

,!



>
E
m
D

I

H

II
>-

J.
01
O

01
O

I

>-

I i : ! ' II

............ _........... :......................... _ ..................... .-_,._.... _-j-. -,

i I ! i ! _'T__ l, I..

................................... --_,,- ! _........... -T-...... _........-_....... __,

............ -_.............. -_ ............ _...... ---'_-- :_--"_-'----'"-"-::"-_:"-"=_-'-""_"_---_-"_"I"_ .............

,! i i : <4

, _ _ i _I

, t . t- ,

_ _ _ lit '

i i ! •

..... _ .... ,...... _ ....................... __zL__ .......

i
, i i
LLI

3 i
mi

IL. . ._ _ ___ .. X

> i

F_

!

b_

LL
• o • o



>
E

I

ill

>-
<I

Fl
h,
Fl

>-

: i : "_ ........ 4--- ......... i .......... i .................. _,,,',,.l_

4,/,) _ _ _ _____:_i_. , I _ _ _ "-

! ! , ] : i _.-., _\V_

. _ ; _II .... _ ..... r_ K_z,

___,.__-.L.-_..I.I...._-...........!...._............'--........!...............i-...........I,-......._ '_
i \ _i _'II i i i i I '. | : _,

! ke,,_ I '_I! i i i i : i .i_ , • _.
I _ "_.LII i ! . . I . ._'-_ , _

• _ "_ __II _ ! . ., U_ .'_

l _M il I q ? } , L" -_ _ ""

: . I It I I _ _ I I _r_'_ , r _

.,. i " : -,--- +- -"--- , --'-'--_-_-'t--_'---_ _ ,, _r_ t'_ -,..I

__c .....:............................:......:.............. ',.............. i .......... T ........... "............. ""

A_ ..... ----_"?,_-___ - _

• o

FL L......... ....,-
OE OE >

[L I

<D O D
L.)P, '-_ \

Cl
I

C] E>--

O N_._ _ q3

e.
I

I

• • • o



>

CO
1

If)
Ix
Ix
II
>-
.<I

ZL
D-
Q
©

I

D
tO
I
it

x,_

i
i

______.------__.ll ,© ..

_ ! , 4 ..... _-!....._-_--_

i I _ i _ i •

i i , i /I ....

k-k.,,

D
m,.--...........

I

Z_
I--Ii

F-L-..........
DE

0.. l

<D
Db

, : , , •

i L : : ,

i : ;!

.: ........ _ ............ , ...... .... _ .......... -"7

i , _, NI

.......' CIE>" (_

DE> __ X b_,_ rl " •

c_ In t} a n _,

• • • .

(l



>
E
or)
01

m

<:I

E

,r-i

1.i"I
g'1

i ! i '_
i

?

, o

_-3'

i

i k
H

DE DE >
in • .r"l

<:C) (:I D
L]i'- _ \

I

' i

i

:- (

..... .L.._-I-- .......... ":---:-:.-.:.:-";-:.._.:._-._..... ------'----_, -- - i_ ,

]

i ; " k _ ..L
"_ C] E,'-

r'-1 o /_

B 0
_\ _ X

I:1:: "> _ I _'

,

• o

II

o,, N
!

• o • o



>

(B

CO
g-
U

>-
<_

_L
b,
0
C8

l

0
CO
T

.i

N_

DE OE > OE}-

<0 0 0 O "x_._. 0 "0

OL_ ,-_ \ _ _\ ,-_ X

• • o .



>
E

01

O3

11
>-

E
or)
0
m

|

"4

%..

LL
3
m

; , I _ ..... ! I - i,' i "-4 ,._

t i I i _ I , ._..,rip im _--t_l
, I i _ .... i -" :- ] 7 i _ -_1

i > I [ ;l "

, ' I ', _ . " ; _. I,_l

,[ i" ) ' .... ;:" ............ ! -"!" ....... ---- , ' '_ _,,_

:........ _ .... -t- i ........ -I- ................... _...... -1 ....... --1 %\ _ 1,1

" _ ! - - "_"-W----" ------_-- ', ,i I_! ! i i _ _._ I _ \_
, _, _ -_ _ -: ......=-_-_ ........... _ _ ,_ _ ._'

I t _ _ ! _ ..........._ _ _ • •

, I _ '

I f ; ..... L, . .l,...._- .... - = .!_t . _ • " _,,,,_

, I __ .... -.--:--.-_ .... --,..- -.- --,'-_---.=_ -","_-_: , t,,,,.._
! _ I I , . __-'e-,, "t "t<"

, , " _ , __ .......... _ 7 '*,_" J

[l .......... lr ........... :_i_--_i: !_ ..............._ -- r_--'_ll ........ u, -v--! ........................_. - . ,,; ._ _$ i_

i I : i • . • .... -_ ' i

......... 4 .... _ ........... i_-_ -'_'li_'=s--'--''-'--'''i/" ..........

_j

i--_

F.
DE

&.
<0
Ut'-,

#,,

L L I --i ..... I _ ]_2 .......

..........4_, ,, .,. _ -__-_
I _ , ,. ;ir_ L _-- :::_.: ;

• I -

_ _ ; , L _ L_.... ___..........

. r

1 . _ .____x._.x L i....... J

DE> .rl

D D 0

i ---"----_

2% ..........-;

l

14,.

KI

i

I,,,

0 I<
I

' N
C'} i>..i

,r_

mE> _Q
, IP

• • • o



i

i

t

i .......

0 m!

O_ .___
0)8) <DE

)<-,,_

OE>
• or'_

' i

i

!

* t

i--.I

!

_>

-r



>
E

@

Q

01

>-
<1

E

r-t

In
m
II

.........................................................................................................1 , !TM_

gt,2

#

>
, : --_._:- 2._: "(J3 E : j ......... _","-_ ........... .............. tq

E(T) _
D',O i i
(_ • ................................. _'_................ : ........................................ N

il
[1D .............._................._...................... "....... ........

v
..,.,, '_., I _ :

03t]3 ....................' " ' 'i

E,_, i '

• [ , ' b,(13© i-_ ....................................... -'....... "_.......... ;-- ....
IJ3tO OE OE ,.-" _,_ OF..,"',,, _b !NI

,I 8_b'. , .,.., _ , ,.x II'

[I O CJ [.0 "\ 6..J _ ,'-_ X t_
X .",'-- _ "-- I " • ° , .



>
E

@

0
Lr)
m

>-
<I

E

_t

@

0

m

>-

>
mE

In

,m
,-_gj
gl II
nO

×>-
<I<1

E
r4

ILll_
E01

©,

I.OLrl
,03

II 0
X_-

................-_............._:..............r............................1"

i

) ;

! i

• , : L.
.................................._ .....:.....: ..............................;............................. _7

i '
................................_ ........:_.....:...................................;.............:................ '

I . i

' i

i •



TEST DATA SHEET 4

+28 Pulse Load Bus (Paragraph 3.2.4.2.2.1-3.2.4.2.2.7)

AE-26156/4E

2 Apr 99

Peak current

Paragraph

3.2.4.2.2.1

Parameter Measured or

Calculated

From -0.1 to two seconds

Peak Current = Ip

3.2.4.2.2.2 From 2 to 4 seconds

Peak Current = Ip _/_
3.2.4.2.2.3 From 4 to 6 secon

Peak Current = Ip

3.2.4.2.2.4

3.2.4.2.2.5

3.2.4.2.2.7

,_ _s

From6to8
Peak Current = Ip/

Eight Sec. _t(grated On'rent Measurement

Current/

Turn-on Transient:

Turn-on pulse width

Peak Current = Ip

dI/dT

* Refer to Figure 10. ,

Bus current during the I/H,D period
Parameter

From -0. I to 2 seconds

Paragraph

3.2.4.2.2.1

3.2.4.2.2.2 From 2 to 4 seconds

3.2.4.2.2.3 From 4 to 6 seconds

3.2.4.2.2.4 From 6 to 8 seconds

Bus current during warm cal, cold cal, and nad/r

Paragraph

3.2.4.2.2.6 (4)

Parameter

3.2.4.2.2.6 (2) Warm ca] tl

3.2.4.2.2.6 (3) Cold cal _'J i

Nadir

METSAT/AMSU A2 System CPT P/N IS-1331200
Circle Test:. 1= CPT Final CPT

._:7:! ....- ..... Date

(Flight Hardware Only)

_6"o O 0

Anlps

Required Pass/Fail

i2.2 _ps max

2.2 a_ps max

2.2 amps max

nonc

<-9.6 Amps

846 mA/Fs *

Date

-I
mA

I

Pass/Fail

N/A

N/A

N/A

N/A

Measured

I"

Pass/Fail

N/A
mA N/A

mA "N/A

ShopO_der@_Y'O7_ _ srN:/or

\ _Test Systen_s _/ngineer / ?,_, b_e

A-13
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TEST DATA SHEET 4 ........

+28 Pulse Load Bus (Paragraph 3.2.4.2.2.1-3.2.4.2.2.7)

AE-26156/4E

2 Apr 99

Peak current ,

Paragraph I Parameter

3.2.42.2.1

3.2.4.2.2,2

From -0.1 to two seconds

Peak Current = Ip
From 2 to 4 seconds

Peak Current.= Ip

Measured or RequiredCalculated

I Z..Lf/Amps 2.2ampsmax

[ Z._Amps 12-2 amps max

Pass/Fail

3.2.4.2.23 From 4 to 6 seconds

Peak Current = Ip I Z.d'O'-SAmps [2.2 amps max I ]Oaa'--.*"

3.2.4.2.2.4 From 6 to 8 seconds

Peak Current = Ip

3.2.4.2.2.5 Eight Sec. Integrated Cm'rent Measurement

Current

3.2.41.2.7 Turn-on Transient:

• I l? s

i z+_=A I"°_° I/i_s

Turn-on pulse width

Peak Cm'rent = Ip

dI/dT

* Refer to Figure 10.

Bus current during the I/R_D period

Paragraph

3.2.4.2.2.1

Parameter Measured or
Calculated

From -0.1 to 2 seconds 4/. z_Z,_

_<9.6 Amps

846 mA/ps *

3.2.4.2.2.2 From 2 to 4 seconds 7ff--/ffmA

3.2.4.2.2.3 From 4 to 6 seconds 38,ff_mA

3.2.42..2.4 From 6 to8 seconds 24.2___mA

Pass/Fail

N/A

N/A

N/A

N/A

Bus current during _ c_1. cold cal_ and nadir

Paragraph [

3.2.4.2.2.6 (2)

Parameter

Warm ca]

Measured

//, Z.___

3.2.4.2.2.6 (3) Cold cal //. Z/._..._

3.2.4.2.2.6 (4) Nadir _ _-._...mA

,,O: 07,30

Pass/Fail

N/A

N/A

• N/A

METSATIAMSU A2 System_ IS-1331200

CircleTest: 1= CPT

;---z0-
_(ls tom 6"_'Rt;i_'res en m'tiVe Date

Date .._

(PlightHardware Only)

Shop Ord_r_...__ /0_

"F_( __.n=_eer " (ZA_Date

A43



AE-26156/4E

2 Apt 99

TEST DATA SHEET 5

+28V Analog Telemetry Bus (Paragraph 3.2.423)

Step

3

3

4

. . Parameter

+28V ATB Bus Voltage (Vat)

(Measured)........
Av. Current (Ia) I. JB.___._

Pass/Fail

28.0 ±.5

7 mAmax

+28V ATB Bus Power = Ia X Vat _._r/mW 200 mW max

L

METSAT/AMSU A2 System Q]_._ LS-1331"200

C_leTe_ 1_ CPT _ SubCPT

- °

Customer Rcpresenm_ve
Date

(Flight Hardware Only)

Date

......................................... _- --___- _ .__:.i .... :-'

A'14
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TEST DATA SHEET 6

+10V Interface Bus Voltage (Paragraph 3.2.4.2.4.1 )

AE-26156/4E

2 Apr 99

Step

3

3

4

Parameter

Av. Current (Ia)

+ 10V Interface Bus (V_) (Measured)

Measured/
C,alculated

.____
q.o_volts

+I0 InterfaceBus Power = IaX V_ _mW

Required Pass/Fail

9.0_I.ov _ _
I00 mW max

r_.

METSAT/AMSU A2 Syst_ IS-1331200

Circle Test: I _ CPT _ Sub CPT

..... 4, "

Customer Representative , Date
Date

(Flight Hardware Only)

A-15
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2Apt 99

ci11

II Step

b

I

.... TEST DATA SHEET 7

1.248 MHz Clock Signal Verification (Paragraph 32.4.32.1)
.o

Tek _+_ 100-_/s 2s Acqs

[]

I[ T] l
.... i .... i .... i .... I ........ 1+ .... I .... I .... I ' ' '

...:.-:..: .... : .... : .... ..,

:+qt;:

..... i

..... : . : . . : . +-...:-; ..+- ::.-.+..:_.

........ : .... : ....... • .... :..

: : .i : :

i

............. .f .........

• . : : ".:

• I,,+'. . _ o. t.+

.... i .... ; .... i .... i ....
2V

A+...L_/'_ /,_

• o •

: _.:. +'2

,,+,; .... ; .... i ....
M 500ns Chl %

P,4tl: _ "rJ T ,,$_ : _ F/N'R Z. G P T"

Parameter

Clock Frequency
..

4.f

Clock Amptim_

+;

,L

"\

METSAT/AMSU .A.2 Syst_J_- 1331200

Circle Test: 1" CPT _ Sub _

_6stom=P._menmtiv=
Date

(FrightttazdwareO+aty)
i

.+

• Date

_! 8.92 V.0V

Ch1 Freq.....
1.24%MHZ

Chl High
9V

19 Feb 2000
21:40:49

7"K_7 _-A/_,.'_ ,_: _/,',___

Measured/

Calculated

q, C3 Volts
I

Rc_d

1.248 -+-10%

9.0.4-1.OV

Pass/Fail

ShopO_d_."_3 _'6'z _ s_: _0 T

b

A-16
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2 Apt 99

It'

TEST DATA SHEET 8

"(31" Shift Pulse Verification (Paragraph 32.4.322)
I

Tek_n 2_/; 1_Acqs
I [ T ] I

iiiii' illliill' iiii' iiiliiiiiiiiii' iiii illi::il

"':1 "i .... :"_':i _t _":........ : "'':': ":''" "
,.i ............. ....; .... ". ,,; .... ",,,

.... ! .... ! ....... ! .......... ! .... !. • ! .... !...

"1 ............................

..... : .... : .............. .,..: .... :. ., .........

,_i_ L _
.... i .... ; .... i .... _ ....... i .... i ....

_! 8.76 V.OV

:Ch2 +Width
4s,gps

Ch2-Width
11.15_$

i .... ! . .

ig Feb 2000
22:35:23

_: ,_3_-o_'_ <7,':_O.Z_ "e_'_,_ "_-\-,_ r,-,_z,r,ve:_,_:_.,_/J.):_ '

Parameter ' Measured/ Required Pass/Fail
Cal_tlated

Pluseiimi_ (]i_) * l l._.___ps 12 ps± 10% ?BS 5

Pulse Amplitude _. _ O___Volts ).0 • 1.0v

* Refer to Figure 18 for location of the pulse tirnlng A and B.

METSAT/AMSU A2 System CPT _./]_IS- 1331200

Circle Test: _ 1" CPT _ Sub CTT

.........................................................

X 'S.d_.ZLJ;2 " '; _'zc-oo
_-_omer P_pre_entative :......... Date

Date

(Flight Hardware Only)

ShopO,den--_335--o'7q'.-.sin: I _

. . QualityContrOL

A47
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i •

TEST DATA Salt 9

"AI" Select Pulse Verification (Paragraph 3.2.43.23)

,5/o: J3_'o_'? Op: o_,_o
P/A/:+ /r_/__nn-2-T, ST ,S_/:.._.B_

Tok_'_ lOOkS/s g Acqs
I [T 1 ] l

.... ' .... ; .......... _ ......... _ .... : .... _ .... ' .... A: g601.1S
: • _ _ _ • • @: g$ops

+, __i ....: + _.+..-._.
i ooovi

........... n .......... -,P- ..........................I

.... I...,.: .... ,..... : ........ :... + .... [ .... : .....

........ i .... ,_ .... i ......... ; .... , .... n ..... ; .....

......... ! .... ,, .... ;...,, .... ! .... , .... : ..... : ....

......... _ .... , ............................ _ .....

_ " .' . •

I .
I

....i .... ; ....... ; ........ ; .... i .... i .... ; ....

19 Feb 2000
23:16:21

Parameter Measured/ _d l P_ Fail
Calculated

S+te0tP._T,-.+.ge)" q(+______+_9m.5_1o_ ])l%<d_

S_1_0,P_0._+.,-de _._o1_ 9.o.l.ov }_%3
* Refer to Figure 18 for location of the pulse timing F

METSAT/AMSU A2 Syst_ IS-1331200
Circle T_ l I = CPT (.F/rod Cl_ Sub CPT

O_0m_r__a_e
Date

(Flight I-Iardwaze Only)

9.. -p- o-0o
Date

D9. on+ t)

._tsy_F__- _, D++,q_,.,,

Quality_=t_rot ' .....

._ . ++

"+

-._<
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"4 TEST DATA SHEET 10

"8 Seconds" Frame Sync Pulse (Paragraph 3.2.432.4)

Tek_ 200_/s 410 Acqs
I IT', ]_

" ....... _........ ' .... * .... ' ..................: : _!240,_I . -Sps
- _ • -'.-,.. ._'.(-..- i : - " -I- ": : : : " ,-...--

$ . .
I• •....... { " " _.... : .... : .... i .... i .....
l, - I

eav_ _ ; i i i . ; i

......... t .... _ .... _ .... J .... i .... ; .... ;'..

/" J'e4: • :
3f, t/C
_r_- .................... : .............. : .... : .... : .... ¶

J'z- 7 .....

...............:....:...................:........../,(,',_ _,"//P..('-C/6d
...... .a¢ 47/ot

@,_,_ lr_ ...'._.

....[...

' "'" "f_h'1_J_.... 2' " "''M 7SOJ_si.... i ....C112 ; "It-.... 4._(J;" '"

20 Feb 2000
_z4.sz.¢ _ -_. ,E_.,_JP.,_'- io:40:o0

,_3,Yo

Parameter Measured/ Required Pass/Fail
Calculated

Frame Symc PulseTiming _. @(_ _4 L Sec 8 Sec ±10% p/_-_"

Frame Sync Pulse Timing (C)** Z_fO,___O0Its 240.4 ItS4-10% _/_-_"S

Step

* Measure timing of 8-sec FSP by using I-IP 5316A Universal Counter.

** Refer to Figure 18 for location of the tin_g pulses for C.

METSAT/AMSU A2 System_IS-1331200

Circle Test:- 1" CPT _ Sub CPT

J_

" Date

(Flight Hardware Only)

Date

o ,_ " 0730

Shop Orde,:3.._"/_) 7 _ S/N: _0 _

Tes_n_er (:?A'_ Date

_c_ity_o_ ,

"_.', ................................................................................................. ..................

A-19
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A1 Select pulse and the 8 seconds Frame sync pulse.
. . o

f +

• g

TEST DATA SHEET 11 (Sheet I of 2)

Synchronization Signals Relationship (Paragzaph 32.4.32.5)

• :-.,.

+.
+

Verify that the timing between H a.ndI is as shown

in Figure 18.

¢: ,,,m,
.:... _.-:_ _.-..-..__

.... -:--:._:;T_--_TIMEREQU]RED: 13.7 ms_:lO%

PASS/FAIL _

.

.+_

*... . .....\ -

METSATIAMSU A2 System (_,,.y._ IS-1331200

Circle Tese " 1" CFI' _ Sub CPT

oP,o730

Shop Order:.,_O__

_.,,.wo-oo
• " }

ffli_t HardwareOnly)

+

................................

................ A-20
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.... -..-

CI
MA

,7"L-

I

02-,

t

A1 select pulse and the Cl Shift pulse.

TEST DATA SHEET 11 (Sheet 2 of 2)

Synchronization Signals Relationship (Paragraph 3.2.43.2.5)

Teki_[H_ 2MS/s 1 I0 Acqs

I ETI ]I
.''''i .... , .... _ .... . .... , .... _ .... : .... _ .... _ .... _: 24psI

I : .... : . it: 23.Slas

!....,........_:_:-._.:,-.:...,:_ _=_= ;""-".-..-!;-...=;-_::-:.:::..=-_._'--":-:-; I . " : .* ._- _ : _ _ - - _ ': " : . -- --

_" "'"_":!-i"': -: ..............
I " " " " :1

i I....' ....i .... i ....±....;....i !.... ...._....
!

..... I ......... : .... : ......... : .... " .... : .... : .....

i i i i i i 4

i

.| ..... ,, ........... . ........

Ch2 5*, M 25p$ 012 3. 6 IV

j._ 2L,,_ ,¢l_,/,J d ct .r.¢;[?

ap: o_o

P/d: _ T, ST _ # :.Jj__

METSAT/AMSU A2 Syst_!S-1331200
Circle Test: -1= CPT (_'mal CPT) Sub CPT

oo

(Flight Hardware Only)

20 Feb 2000

11:34:46

Verify that the timing between I and E is as shown

tn Figure 18.

mm  D: 24. 0

R.EQUIKED: 24 tts 4-10%

PASS/FAIL /_,_,'<',_

oP: o;_30

Shop Ord_=TLY_'O7 ? S/N: /0_

T¢__ E_. _t_ _,_A) Date _

-_ ° °

:A-21
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2 Apt 99

¢.

1)

AI Select pulse and the 1.248 MHz clock.

. .. _.TEST DATA SHEET 12 - .... - -
Synchronization Signals Relation.d_ (Paragraph 3.2A.3.2.5)

., __.

Verify that the l_m/ng between I and J is as shown
Tekilm'J S0MS/s 292 Acqs

: [_ ]1
,: .... : .... ! .... : .... , .... ! .... ! .... ! .... _ ....

"" ,'t.Z,_

'" ).... i .... i:::" ........ ' ;

:"I"i .... i .... : .... : .... +.... : .... : .... : .... !.... : -

2 =)

.......... i '; "5'_ M' ll_s _'2''_ .... _.'I"

20 Feb 2000

_/o : ._ 3.5= o _ y OP: _O.Z_7.9. T_ _ - /_. r, Z_.__. _

........... Z__-Z___ _,_,,. c,or _,,_._.._

in Figuze 18.
_,:os -

_: -360ns P_S S/FA.U.

METSAT/AMSU A2 Syst_.R_ IS-1331200

Circle Test: r' CPT -F_..._ Sub C_.

tomer Ret_esentative ._.... Date
Date

fftight HardwareO_y)

Shop Order.

o #1:0730

. --:: B-' - -.

• , "_" .7";./'3. .:

• A-22
. +
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2 Apr 99

+_

_, TEST DATA SHEET 13 +

Commands and Digital-B Telemetry Verification (Paragraphs 3.2.4.33.1, 3.2.433.2, and 3.2.4.3.33)

Test Di'gital-B Visual Inspection .... Pass/Fail
Coxmn_ds Verification Via STE ....

" Command Observed Required Observed Required
3.2.4.3.3.1

Module

Totally
Off

3.2.4.33.2

Survival
Heater

Power
3.2.4.333

Module
Power

Connect

Scanner A2

Module Power

c)P_

'bt 5C_r-,et_" !

OFF

Disconnect

_. Is-t
_,t, U.,

N/A

Antenna

pointing
to warm

loa&

N/A

Survival Htr.
Power.

Survival
Heater ON

Survival
Heater OFF

Module Power

c_F

_FP

_?_._V

OFF

ON

OFF

I,,_ _'
Connect

0

N/A

N/A

N/A

N/A

+28V DC

current

is

between
0.5and3.2

amps.

_0_s

o_.-_ _-I_

METSAT/AMSU A2 SystemCPT P/NIS-1331200 Shop Order: "2_3 _ _']¢_ S/N:

Circle Test: 1" CPT _ Sub CPT

Customer Representative
Date

(Flight Hardware Only)

I) ate

_._rJ_ _- Ic'-

T e.stSy_ems Engineer Date ,"_'_4"

QualityControl --

A-23
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2 Apt 99

<

0_

Test

Full
Scan

- -- -- TESTDATA SHEET 14

Scanner Commands Verification (Paragraph 3.2.4.3.3.4, Step I)

I

Digital "]3" Verification _-. - .-
Command Observed

I Module Power CONNECT

Pass/Fail

2 Survival Heater

3 Scami=A2 Power

4 Compensator Motor
Power

5 Antenna Wazm
Cal Pos.

6 Antenna Cold
Cal Pos.

7 Antenna NADIR
Position

8 Antenna Full Scan

9 Cold MSB _

10 Cold LSB

q3_

OFF

ON

ON

NO

NO

NO

YES

0
i

__7

METSAT/AMSU A2 System_IS-1331200

Circle Test: 1_ CPT _ SubCPT

Customer Representative -- Date
Date

(Flight Hardware Only)

Shop Order: 3 3 _ ¢3"?_ S/N: [ ¢_(0'

Quality Control

" " A-24



TEST DATA SHEET 15

Scanner Connnands Verification (Paragraph 3.2.4.3.3.4, Step 2)

AE-26156/4E

2 Apr 99

• - Test

Full

Scan

1 Module Power

2 Survival Heater

3' Scanner A2 Power

4 Compensator Motor
Power

5 Antenna Warm

Cal Pos.

6 Antenna Cold

Cal Pos.

7 Antenna NADIR

Position

8 Antem_aFu]] Scan

9 C£1d MSB

I0 Cold LSB

Required
CONNECT

OFF

OFF

OFF

NO

NO

NO

YES

O

O

Pass/Fail

bIEI_AT/AMSU A2 System _S-1331200

Circle Test: 1" CPT _ Sub CPT

Customer Representative Date
Date

(Flight Hardware Only)

shopO,d_. 3 S _'79 S_: I _'_

A-25
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2 Apt 99

Z

TEST DATA SHEET 16

Scanner Comr_-ds Veritieation (Paragraph 32.43-_.4, Step 3)

Test

Full
Scan

"e"

1 Module Power

2 Survival Heater

Observed
CONNECT

OFF

Pass/Fail

3 Scannei- A2 Power

4 Compensator Motor
Power

5/_atenna Warm
Cal Pos.

6 Antenna Cold
Cal Pos.

7 Antenna NADIR
Position

8 Antenna Full Scan

9 Cold MSB"

10 Cold LSB

ON

ON

NO

NO

NO

YES

0

:0-:- " "

_TIAMSU A2 System CFT P/N IS-1331200

Circle Test 1a EFT _ Sub CPT

Customer Represenlative Date
Date

(Flight Hardware Only)

, ,_ . _k-26 .....
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.......... TEST DATA SHEET 17

Scanner Positions Commands (Paragraph 3.2.4.3.3.5)

-Test

Scami_'r

Position

Commands

............ Digital "13" Verification

Step/Description

l-Warm Cal.

3-Cold

Cal.

Pos.

5-Cold

Cal.

Pos.

7-Cold

Cal.

Pos.

9-Cold

Cal.

Pos.

13-Warm Cal

MSB

LSB

MSB

LSB

MSB

LSB

MSB

LSB

Observed Required

YES

0

1

1

0

1

1

0

0

YES

YES

Pass/Fail

METSAT/AMSU A2 System _ P/N IS-133 i200

Circle Test: 1= CPT _ Sub CPT

C'ustomer Representative Date

Date

(Flight Hardware Only)

®
T_st S3fstemslEngineer

QualityControl

Date

A-27
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TEST DATA SHEET 18

Digital-A Data Output Full Scan M_le Synch Sequence,

Unit I.DJSerial Number a_d Digital-B Serial Data Verification
Sections [I], In], and [HI] (Paragraph 3.2.4.3.4.1)

m

Element

(For Ref)

0001

Description

. 00O2

OOO3

OOO4

0005

" 0006

O007

0008

Sync Sequence Byte 1

01]

[HI] Digital B Data Byte 1

Digital B Data Byte 2

Sync Sequence Byte 2

SyncSequence Byte 3

Unit LD. and SerialN

DigitalB DataByte3

DigitalB DataByte4

Recorded
Value

Required
Value

255

0

AMSU A2 Identification Words

(data entered in decimal system) Binary Decimal

,. _ ,'

. _.__--__-

AMSU-A2 S/N 101

AMSU-A2 S/N 102

AMSU-A2 S/N 103

AMSU-A2 S/N 104

AMSU-A2 S/N 105

AMSU-A2 S/N 106

AMSU-A2 S/N 107

AMSU-A2 S/N 108

AMSU'-A2 S/N 109

METSAT/AMSU A2 System CWI" P/N IS-1331200

Circle Test: 1_ CPT _ Sub CFl"

I) ate
Date

(Flight Hardware Only)

00000010 2

00000110 6

00001010 I0

00001110 14

00010010 18

00010110 22

00011010 26

00011110 30

00100010 34

A-28
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.... TEST DATA SHEET 18

Digital-A Data Output Full Scan M_le Synch Sequence,

Unit I.DdSerial Number and Digital-B Serial Data Verification

Sections [1], [I1], and [m'] (Paragraph 3.2.4.3.4.1)

• i "'

Step

[I]

Element

(For Ref)

Description Recorded

Value

Required
Value

Pass/Fail

0001 Sync Sequence Byte 1 _.__ _" 255

Sync Sequence Byte 2 _._ _" 255 /I

A

0002
/

0003 Syac Sequence Byte 3 _,_.S _'_ 255

[I1] 0004 Unit LD. and Serial N

[HI] 0005 DigitalB Data Byte 1

_ 0006 ,Digital B Data Byte 2

OO07

O0O8

Digital B Data Byte 3

S

2

Yo 6

O

b

Binary Decimal

DigitalB Data Byte 4

AMSU A2 IdentificationWords

(data enteredin decimal _y_em)

AMSU-A2 S/N I01

AMSU-A2 S/N 102

AMSU-A2 S/N 103

AMSU-A2 S/N 104

AMSU-A2 S/N 105

AMSU-A.2 S/N 106

AMSU-A2 S/N 107

AMSU-A2 S/N 108

AMSU-A2 S/N 109

00000010 2

00000110 6

00001010 10

00001110 14

00010010 18

00010110 22

00011010 26

00011110 30

00100010 34

METSAT/AMSU A2 System_ IS-1331200

CircleTest: I" CPT _ Sub CPT

Customer Representative Date
Date

(Flight Hardware Only)

Shop Order: S/N: I

_.t Systems ngineer Date

QualityControl •
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TEST DATA SHEET 19

Reflector Positions Section [IV] (Paragraph 3.2.43 A. 1)

A2 ReflectorBP

.............. Position* . Required** Pass/Fail -

03 S_6 r _--b_ _' _ ........
04 _"I _ b--S',_ •

O7 _'-_ 5-3" 3_ 6_.

08 y_,_ ,f_,_ _
09 _ ? 3"d. /-f 7'-/_
10 t./_ _ _597

13 _/,/_, _/9'_

15 3_ ":: 3 8 3_
16 ,3 _ _, .3 _'-7

17 3_3"_ 3s-3_
_8 .3) _"_ 3 _ a..3
_9 3a3Y ,3 a3a

20 3 _ ga ,3 _''_c)

22 _7 _ _777

23 3_7 D%3_

24 o7"( ) _ 3 q 73

2s a3/_ :a.._a

" 27 2<>/S 2_/g

......... 29 1715 17_ S . .

30 / 3-"_/ / S"_

cc I _,3S7 I _ 3.5'( "_ :
.......... WC /19_/ l _ _ S _" P'_-_r ..... ---

* " Actual counts from computer printout. Rewriting counts on this data sheefls optional-

** Recked position data'from TDS 6 of AE-26002/2 .'1:5cotmts. . ...._ .:.:- -

METSAT/AMSU A2 Syste_IS-1331200

ci= e 1" cyr SubCPT

Date[s_omer Rep_sentative
Date - "

(Flight Hardware Only)

Shop Order:. 33_-'7,_ _. S/N: "l_"_

k : i

Test.SJy_tfm_ngmeer _ Date
• _

._: : ..,,.:-2 ,, 2" -

A-29



.,_j



o

)l

L_
II

o
o

I

f_
!

co

r_

oo o o
_o o o

o

0
mH H

__o

0 _o__
0 __

0 _o__
0 __

__o_

0 _o_
0 __

_0 _o_

_ _o_

0

_o__o
O_ mo_m_

0 __
0 __

_o__

__o_o
0 __o_
0 __

_o_o_o_
0 __o_
0 __

E_

H

0

_0
0_

0 c_

0

tO

)

t", 0
4



AE-26156/41

2 Apt 99

TEST DATA SHEET 20

Digital-A Data Output Radiometer Data Section IV] (Paragraph 3.2.43A.1)
?

BP Chazmel-i (23.8 GHz)

Meas_ed* Requ_ed** Pass/Fail

.ol 'G3o3 /65o0 _..s_-
02 16g03 I_$0o
03 I&&oc[ 165oo ]

05 I t/& O"l I b_oo
06 ! b _ t 2. / b _o o
07 163o_' I_,_o_
OS IbZf_ /b_oo
o9 16 _05 /_o_
zo ibz.9<j I¢_;0o

z2 16 &o_ I_ _oo
z3 I $Zq 7 !_oo
14 16Zc/5 /6'_0 0
z5 16Z-_l 16_eo
Z6 I _' Zf2 165oo
z7 167..£2 16gos
18 t_ Z.E_ /6_o0

19 ](_Z _0 16._30

20 16zci5. !__oo
21 16 Z f l 1_ Seo
22 [ 6 Z f_ / (, _ O0
23 l(__ 16500
24 I b 7_qs- 165oo
25 I $ z __ !_5oo
26 I{_ Z _ _ 1/,._o

27 I_,Z97 t_5oo
2s i_,_ot 165m
29 I _z _ l_5oe
3o /6z_J' 11.5oo
cc 16 ?.-_S" //,gin ",V
wc /A zgo tbSoo _As_

Channel-2 01.4 GHz)

Meas_ed* Requi_ed**

16-1;;z_ 1650_
1[.,'7_ 5 tt _r_o
16-/30 lt'_ 6o

16"/_i I_ so o
167a8 /_So_

1671_ i?_ o_

167 1.5 165o0
16"7_l t t,5oo

167=10 1t,,5oo
16756 Ib_eo
16732 16_0o
167Ay 165o0
16716 16..5oo
/6 7 IZ 16_ oo
16710 1656o
1670"7 tbs°°
Ib'llG lt,5oo
1_7 o_ t_ _o_
1671"I ib_oo
16"/! t 16foo
IG lt- I65Oo

(67 I I
tbTt_
H#"I I 5

•16-/zz
16"133
16-/a6.
167a¢
t6_ti _
167/7..

I (,"/2o

I t 500

16500
1(|5oo

l(,So_
16500

/'6 ,.;oo
I_ soo
16_oo
l_ 500

PasdFaJl

-- -L-- -

L

"'. Actual countsfrom computerprintout. Rewriting cotmtson thisdatasheetis optional. . ..
, :* Required =16,500'4- 4000 counts. " :: " !

",. _ r_ _-_._'_ [

,_'TSAT/AMSU A2 System_IS-1331200 Shop Order: _ _>_--_7 o/ S/N: 1_ !

C_ZeTes)_ z= CPT _ Subct_ ..... " " " ....' ' I

_)_ . % ("l'_t.SxF¢@gineer -- Date _I

L-'ustomer Representative -- "- Date Quality Control :"" .. " " . |

• Date . ;: ,.,.,:....-:• |
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TEST DATA SHEET 21

Full Scan Mode Temperature Sensors Section IV1] (Paragraph 3.2.4.3.4.1)

AE-26156/4E

2 Apr 99

Element

0262

0264

0266

0268

0270

0272

0274

0276

0278

0280

0282

0284

0286

0288

0290

Thermistor Sensors

Scan Motor

Feedhom

Description

RF Mux

Mixer IF. Amp. Channel 1

Recorded Required
Value* Value

(deg. C) (deg. C)

Mixer I.F. Amp. Channel 2

Pass/

Fail

Local Oscillator Channel 1

Local Oscillator Channel 2

Compensation Motor

Subreflector

DC/DC Converter

RF Shelf

Detector/Preamp Assembly

Warm Load Center

Warm Load 1

:Warm Load2

0292 Warm Load3

0294 WarmLoad4

0296 WarmLoad 5

0298

0300

Warm Load 6

Temp Sensor V. Reference

22_.50

[25 4- 15 _0A,_S

125 4- 15 / _-

'2.._._ i25± 15

7.._, .q3 25-15

Xc/. t3 25-15
2.._.61 254-15

7_q, l'/ 25-15

9.2,35 25-15

22.63 25±15

25.55 25-15

7.._ ./b 254"15

7.._./_ 254"15

27_._[ 254"15

27-._ _ 254"15

Z2. _ _ 25 4" 15

'Z Z._'6 254"15

"2Z. 5__ 25 4-15

22 .q "7 25 4" 15

22.32 25±15

2-5115 **

* Value is from the STE printout sheets. Copying data to this sheet is optional.

** Count of 24,552 +1765, -1308.

METSAT/AMSU A2 Syste_IS-1331200

Circle Test: 1= CPT _ Sub CPT

"2. -
Customer Representative Date

Date

(Flight Hardware Only)

__'_gineer , Date(_

Quality Control
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AE-26156/4E

2 Apt 99

TEST DATA SIEEET 22

Digital-A Data Output Warm Cal Mode Synch Sequence,
unit I.D./Serial Number and Digital-B Serial Data Verification

Sections [I], [KJ, and [HI] (Paragraph 3.2.4.3.42)

Step Element

(For ReD
Description Recorded

Value
Requ_ed

Value

If] _. 0001 SyncSequenceByte 1 ___..--_ 255

.. 0002 SyncSequenceByte 2 _ 3-S_ 255

_.. 0003 SyncSequenceByte3 ._ _ _'_ 255

[H] 0004 iUnit LD. and Serial N *

0005

0OO6

0007

[m] Digital B Data Byte 1

Digital B Data Byte 2

Digital B Data Byte 3

Digital B Data Byte 40OO8

4

6

AMSU A2 Identification Words

(data entered in decimal system) Binary Decimal

Pass/Fail

AMSU-A2 S/N I01

AMSU-A2 S/N 102

AMSU-A2 S/N 103

AMSU-A2 S/N 104

AMSU-A2 S/N 105

AMSU-A2 S/N 106

AMSU-A2 S/N 107

AMSU-A2 S/N 108

AMSU-A2 S/N 109

00000010 2

O0000110 6

00001010 I0

00001110 . 14

00010010 '18

00010110 22

00011010 26

00011110 30

00100010 34

METSATIAMSU A2 System_ IS-1331200

Circle Test: 1= CPT _ SubCPT

CustomerRepresentative ' Date
•Date . ..

(FlightHardwareOnly)

Shop Order.

.., .-..-

•A-32
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AE-26156/4E

2 Apr 99

b"

TEST DATA SHEET 22

Digital-A Data Output Warm Cal Mode Synch Sequence,

Unit LDJSerial Number and Digital-B Serial Data Verification

Sections [11, [lI], and [I_ (Paragraph 3.2.4.3.42)

Step Element

(ForRe0
Description Recorded

Value
Required

Value

[I] Sync Sequence Byte 1 c_ _5 255

Syac Sequence Byte 2 Q- _ 5 255

Syac Sequence Byte 3 . " o_ *_ _ 255

_] Unit LD. and Serial N *

iDigital B Data Byte 1

Digital B Data Byte 2

Digital B Data Byte 3

Digital B Data Byte 4

0001
°.

OOO2

OOO3

0OO4

O00S

OO05

OOO7

OOO8 0

[m]

Pass/Fail

AMSU A2 Identification Words

(data entered in decimal system) B_ry Decimal

AMSU-A2 S/N 101

AMSU-A2 S/N 102

AMSU-A2 S/N 103

AMSU=A2 S/N 104

AMSU-A2 S/N 105

AMSU-A2 S/N 106

AMSU-A2 S/N 107

AMSU-A2 S/N 108

AMS0-A2 s_ ]09

00000010

00000110

00001010

00001110 .

00010010

00010110

00011010

00011110

00100010

2

6

10

14
a

18

22

26

3O

34

METSAT/AMSU A2 System __..P_IS-1331200
Circle Test: 1" _ ______malCFT_ Sub CPT

q t'o erR ,esenta e
Date

(Flight Hardware Only)

Date

_k_ _.. _ _o

ShopOrder.__q S/N: [ (3'_

\ Nfest S_n_ineer 8_ ] Date

:- --_ 2" . z-"

• A-32
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TEST DATA SHEET 23

Reflector _osition Warm Cal Mode Section [IV], Reflector Position Cold Cal Mode Section [IV], Reflector Position Nadir
. Mode Section [IV] (Paragraphs 3_2.4.3.4.2, 3.2.4.3.4.3, 3.2.4.3.4.4) .

Reflector

Para No. Position* Required** Pass/Fail

BP

WC

CC

15

3.2.4.3.41, Step 5 I tg_s-
3.2.4.3.4.3, Step 5

" IbS5_ IbS_
b.

co

d°

• 3.2.4.3.4.4, Step 5

/_

?A s
s.r

WC ffiWarm Load

CC = Cold Load

i15 = Nadir Position

* Actual counts from computer printout. Rewriting counts on this data sheet is optional.

** Required position data from TDS 6 of AE-26002/2 .-kScounts.

3.2.4.3.4.3, Step 5

Substep

MSB LSB

a. 0 0

b. 0 1

...... c. I 0

1 1d.

METSAT/AMSU A2 System CPT P/N IS-1331200

Circle Test: 1= CPT _ Sub CPT

stom_r Rk/presentative - " Date
Date .......

(Flight Hardware Only) "'

. ,_,..__..s ,__
Shop order. _3 _ _ _ S/N: [ _'_

A-33
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BP

01

02

03

O4

05

06

07

08

O9

10

11
: 12

13

14

15

16

17

18

19

20

21
i2
23

24

25

26

27

28

29

30

CC

WC

TEST DATA SHEET 24

Dig_.;al-A Data Output Warm Ca1 Mode Radiometer Data Section IV] (Paragraph 3.2.4-3.42.)

Channel-1 (23.8 GHz)

Element

CFor Ref)
Measured* Required** Pass/Fail

_AS3

Channel-2 (31.4 GHz)

Element Measured* Requized** !

(ForRef)

oo14 16Z5"7 16_oo oo16 //_7(
0022 I(_2-3 / /65 0 0 /_ 0024 ]_[_q4

0030 16Z_cf /6500 -I 0032 /(_10038 tfi 2-5_ 16 5 6 o 0040 I t/_eZ

• oo46 t6t51 16_00 oo48 {(p69"/
•0o54 6 251 /(, 5oo 0056 Ifa6t_

0062 [6 ___0 /6 50o 0064 !(_/_f/O

0070 16 Z_ l , {'_5 O0 0072 | 6700
oo78 16z 53 i _ 56o 0080 //g f.5
0086 16Z_') (65oo 0088 /(_ I-5

0094 t 6zsz. 166oo 0096 16g ?{
0102 16L_ ¢6_eo 0104 16/_9._
o11o 16Z5 Z. 168oo o112 /6{,9q
0118 | 6 ZS3 16_o0 0120 166

• 0126 16 Z 52. [6"_o0 0128 Ig/_9Y-

• 0134 16 Lq_ 16Soo 0136 166 _
0142 I 6&51/ /6500 0144 f_,_ f7
0150 | 6 Z.5 2. 1650o 0152 /_3 _

16 7.-'3 3

0158 16500

16 _oo

¢6_oo
t6Soo

0166

0174

0182 16 z-_6

16 5oo
16500
(6 5 oo
16500

0160 1/_6 90
o168 /_ 9F
0176 1(:_f5
o184 I/,_
0192 16_ 9q
0200 I 66 _/

0208 6693
o216 I66_

o_9o l (,?_5
0198 16 ?.-5_
0206 ! ¢c:,& s'_--

0224 166Ctl
0232 t 6 6 9_5

{_5o0 0240 1669_

/6"_00 '00 i _ 3 024803120260 /66Ya°00

0214 162 $--6

0222 I 6 Z J"O

0230 ! 6 Z.fZ-
0238 /6 L_ ¢f
0246 16 Z 5.5

0258, 0
o31o O

t6-500
16500
16500
16S6_
I_$0o
/6soo

/_,5oo
I1_oo
16.5oo
16 _oo

1_ :500
/_-<oo
I _.._o

/ _soo
1_50o

165oo
16._io

/65O0

/_soo
{66_o
Ib_O o
16f_o6

16.50(3

16500
16S0o
16500

165oo
16__
i_ 5oo

0

O'

* Actual counts from computer prkttouL Rewriting counts on this data sheet is optional.

** Required = 16,500 :t:4000 counts.. _/_ _?_<_

METSAT/AMSU A2 System _-1331200

Circle Test: 1= CPT _ Sub CPT

Shop Order: _ _" _ 7

Customer Representative Date
Date

(FlightHardware Only) .........

: ./, •

Pass/Fa_

_z

{T_stSystqmsEllRJneer-" ...Daie /'_'_

QualityConuol ..
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TEST DATA SHEET 25

Warm Cal Mode Temperature Sensors Section IV'I] ('Paragraph 3.2.4.3.4.2)

Thermistor Se]asors

Element Description

0262

0264

0266

Scan Motor

Feedhom

RF Mux

0268 Mixer LF. Amp. Channel 1

0270 iMigcr LF. Amp. Channel 2

Local Oscillator Channel 1O272

0274

0276

0278

0280

0282

0284

0286

AE-26156/4E

2Apr99

0288

0290

0292

0294

0296

0298

0300

Local Osc_ator Channel 2

Compensation Motor

Subrefle_or

DC/DC Converter

RF Shelf

DetectodPreamp Assembly

Warm Load Center

Warm Load 1

Warm Load 2

Warm Load 3

Recorded _

Value*

(deg. C)

Required
Value

(deg. C)

"2 5.7_L

2._ .oq

7._z. q _'

zz._i I

25.oo

•-:._z. 9_

Warm Load 4

Warm Load 5 2 _.0Z

warm Load6 7_?_._'_

2._//-7Temp Sensor V. Reference

25 ± 15

25 ± 15

25 ± 15

-25 ± 15

25 ± 15

25 ± 15

25_ 15

25 • 15

25± 15

25 ± 15

25± 15

25 ± 15

25± 15

25 ± 15

25_ 15

25 • 15

* Value is fi'om the STE printout sheets. Copying data to this sheet is optional.
** Count of 24,552 +1765, -1308.

Pass/ -

Fail

METSAT/AMSU A2 System_IS-1331200

CircleTest: l = CPT _ Sub CPT

Customer Representative Date
Date

(_.ight Hardware Only)

ShopO_d_. 33 S_ _ S/N: i _'_

t S_s eros _gineer Date

QualityControl
]
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TEST DATA SHEET 26

Digital-A Data Output Cold Cal Mode Synch Sequence,
Unit LD JSerial Number and Digital-B Serial Data Verification

Sections [I], [II], and [HI] (Paragraph 3.2.4.3.43)

=:

Step

in]

Element

(For Ret)

0001

0002

OOO3

OOO4

Description

Sync Sequence Byte 1

Sync sequence Byte 2

Sync Sequence Byte 3

Unit I.D. and Serial N

Recorded
Value

Required
Value

255

255

-_ S..V 255

[In] O0O5

OOO6

0007

0008

Digital B Data Byte 1

Digital B Data Byte 2

Digital B Data Byte 3

Digital B Data Byte4

t3 0

(3 0

Pass/Fail

A2 Identifi_fion Words

(dan entered in decimal system) Bmaxy Decimal

AMSU-A2 S/N 101

AMSU-A2 S/N 102

AMSU-A2 S/N 103

AMSU-A2 S/N 104

AMSU-A2 S/N 105

AMSU-A2 S/N 106

AMSU-A2 S/N 107

AMSU-A2 S/N 108

AMSU-A2 S/N 109

00000010 2

00000110 6

00001010 I0

00001110 14

O0010010 18

000101I0 22

00011010 26

00011110 30

00100010 34

METSAT/AMSU A2 System_IS-1331200

Circle Test: 1" CFI" ___ Sub Clrf

Customer Representative Date
Date

(p_ghtHardwareO_y)

Shop 33 t I

t_,I_ 0-_ . .
QualityControl

A-36
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- TEST DATA SI_Ei_ 26

Digital-A Data Output Cold Cal Mode Synch Sequence,
Unit I.D./Serial Number and Digital-B Serial Data Verification

Sections [I], [I_, and [HI] ('Paragraph3.2.4.3.4.3)

,p

. . .+ __+

Step Element

ffor Re0

[I]-- oooi

-- 0002

.._ 0003

0004

[m-J 0005

0006

00O7
i,

0008

t

Description

Syac Sequence Byte 1

Sync SequenceByte 2

Sync Sequence Byte 3

Unit I.D. and Serial N

tDigital B Data Byte 1

Digital B Data Byte 2

+Digital B Data Byte 3

Digital B Data Byte 4

AMSU A2 Identification Words

(data entered in decimal system)

Recorded
Value

9. B

+30

(+

C:>

Requffed
Value

255

255

C_

Pass/Fail

255

Binazy Decimal

AMSU-A2 S/N 101

AMSU-A2 S/N 102

AMSU-A2 S/N 103

AMSU-A2 S/N 104

AMSU-A2 S/N 105

AMSU-A2 SIN 106

AMSU-A2 S/N 107

AMSU-A2 S/N 108

AMSU-A2 S/N 109

0000001O 2

00000110 6

00001010 10

0<3001110 14

00010010 18

00010110 22

00011010 26

00011110 3O

001OO01O 34

METSAT/AMSU A2 System _IS-1331200
Circle Test: I= CPT _ Sub CPT

v Date

(Fright Hardware Only)

Date

Shop Order: 3_C_ _" S/N: I _ _

.,__st Systems_gineer --/_.z]\ Date

- Co. -
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,. TEST DATA SHEET 27
Digital-A Data Output Cold CaI Mode Radiometer Data Section [V] (Paragraph 3.2.4.3.4.3)

: Condition: Cold Cal Position MSB=0 and Cold Cal Position LSB=0

AE-26156/4E

2 Apt 99

--j

BP

01

02

03

O4

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

CC

WC

Chamael-1 (23.8 GHz)

Element Measured* Required**
(For ReD

oo14 IGT.-q0 [ 6soo
0022 I 6 2..¢_ l b _ 0 0
0030 1 6 z-qS ! 6 5oo
oo38 16 zqo t65 o_
oo46 /6 2ql io s oo
0054 I(..Z31 t6soo
0062 16Z6/t-} 16500

((,56o
tq;5oo
/6soo

0206 /_Zc[I 165"O0 "
0214 16 ?-_ _ I 6 _ O0

o_ I 6 e ee / 6 5 oo
0230 i6 1..3 _ I 65"00

0238 I6 z-qf 16_'°o
0246 16 2 3 _ 1 6-_ t_
0258 0

0070 } 6 _-3 G /6 50 0
0078 IGLql '65o0
0086 16 z._5 165 oo
0094 ( 6 Z ._"1 I _ 5 O0

OlO2 I6 _:fl t_soo
0110 167-9t (6500
0118 IGL90 165oo
0126 IG 2._'2 /65oo

0134 _ 6 2-t(J t 6 _c'_
0142 l _ Zqq l b.'.'.'.'.'.'.'.'.50o
o15o 16 zqo t65oo

0158 16 _.3_ [650o
0166 16z.qZ t68oo

0174 1 6 2qZ _'6SOo

0182 ! 6 Zq_
0190 l_Z.3 g

o198 /6 z_i

i 0310

Chauneb2 (31.4 OHz)

Pass/Fail Element Measured* Required**

(Forged

¢_\'_ 0016 I_bgZ 165- oo
/_,- 0024 /66-/"1 I 6_'0_

0032 I(_'1Y / 6500
0040 I b6 _/- l ¢o5 O0
0048 166-13 /65oo

0056 t _b TS'- 16_ oo
0064 Ibb'TF t(_5oo

0072 166p1 165oo

0080 l_6_1 1656e
oo88 I6678- / b5 0o
0096 16b_o i¢_5_
o104 /6 67,¢ I6 5oo
0112 1_677 16500

o12o i k,_7/ t¢,5oo

• o128 / _67_ //:,'50o
0136 te671 /65oo
0144 /66 7: 168"o o
o152 1667_f 16500
0160 1667q t_Oo

0168 16676 16500
0176 16671 16._oo
OlS4 16 6 7,r t 6500
0192 /667J 195OO
0200 i_67_ i_,50o

0208 166Eg /6.Yoo
o216 /667r" I_fSOo
0224 _677 /6_q'Oo

0232 1607_ 16500
0240 t 6 6 _0 16 5 O0
0248 I bbgV 16 s oo

METSAT/AMSU A2 System_ IS-1331200
Circle Test: 1= CPT _ Sub CPT.

Pass/Fail

_k.5 5

./\

0 A_' 0260 O 0 ._ r
I O _ 0 vAx ,_ 0312 0 0 _4_

Actualcounts from computer printout. Rewriting counts on this data sheet is optional.

Required = 16,500 ± 4000 counts. _ _-"_'_? 3

Shop Order: 3 3_'_9 _ S/N: _ ) q_'_

•, _..9-'L. \%_,._z,

Customer Representative Date
Date

(Flight HardwareOnly)

(_ S.ystem,5gngineer. • -- D,ate (_
,r - • . o

Quality Control

A-37
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AE-26156/4E

2 AI_"_

TEST DATA SHEET 28

Cold C.al Mode Temperature Sensors Section IV1] (Paragraph 3_..4.3.4-_)

Elemen_

02_

02_

_66

0268

0272

0274

0276

0278

•0280

0282

0284

0286

Thermistor Sensors Recorded .... Required
Value* Value

Description ({leg. C) (deg.C)

Scan Motor "2Z, C/0 25 ± 15

Feedhom __ ._. / _ 25 ± 15

Z_ Mux 2 q. q B 25.15

Mixer IJF. Amp. Channel 1 2 5. / _ 25 ± 15

_e_ LF.A=p. Ch_el 2 _--5, Z _ 25 4-15

Local Oscillator Channel 1 _. _, _' _ 25 4- 15

Local Oscillator Channel 2

Compensation Motor

Subreflector

DC/DC Convertez

RF Shelf

Detector/Preamp Assembly

Warm Load Center

0288 Warm Load 1

6290 Warm Load 2

0292 iWarm Load 3

0294

0296

0298

0300

Warm Load 4

Warm Load 5

Warm Load 6

Temp Sensor V. Reference

, ___._'_

2S.o5

z3 .o_.

z_. o_

'2_/1"/

25 4- 15

25 4- 15

25 4- 15

25 4- 15

254-15

25 -*-15

254- 15

254-15

25 4- 15

254- 15

25 4- 15

25 4- 15

25 ± 15

* Value is from the STE printout sheets. Copying data to this sheet is optional.
** Count of 24,552 +1765, -1308.

METSATIAMSU A2 System _ IS-1331200

Circle Test: 1= CPT _ Sub CYI"

9.- -kq _e:_
Customer Representative Date

Date

(Flight Hardware Only)
i i i

A-38

_').3 _

Shop Order:.3_-_ _)} S/'N: ] "_

_)

(___e_

Qt_lity Con_ol

_,/)/Date ff_1

/.,.
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DATA SHEET 29

Digital-A Data Omput Nadir Mode Synch Sequence,
Unit LDJSerial Number and Digiml-B Serial Data Verification

Sections [1], [lI], and [HI] (Paragraph 3.2.4.3.4.4) _

AE-26156/4E

2 Apr 99

Step Element Description Recorded Requ_.d Pass/Fail

(For Ref) ....... Value Value

[1] 0001 jSync Sequence Byte 1 _ _ 255 _

0002 Sync Sequence Byte 2 _ _ 255

[I1]

ira]

0003

0004

Sync Sequence Byte 3

Unit I.D. and Serial N

0005 Digital B Data Byte 1 [ %

0006 Digital B Data Byte 2 (o 6

0007 Digital B Data Byte 3 ' 0

OOO8 iDigital B Data Byte 4

AMSU A2 Identification Words

(data entered in decimal system)

255

S

16

AMSU-A2 S/N I01

AMSU-A2 S/N 102

AMSU-A2 S/N 103

AMSU-A2 S/N 104

AMSU-A2 S/N 105

AMSU-A.2 S/N 106

AMSU- SINlO7
AMSU-A2 S/N 108

AMSU-A2 S/N 109

Binary Decimal

00000010 2

00000110 6

00001010 10

00001110 14

00010010 18

00010110 22
00011010 26

00011110 30

00100010 34

METSAT/AMSU A2 System CFT P/N IS-1331200
Circle Test: I" CPT _ Sub CPT

Shop Order. 333"_>_

Customer Representative Date
Date

(Flight Hardware Only)

Quarrycon_ol

_-! 9-_,._,

A-39
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AE-26156/4E

2 Apr 99

BP

01

02

03

O4

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

CC

'WC

-. TEST DATA SHEET 30

Digita1-A Data Output Nadir Mode Radiometer Data Section IV] (Paragraph 3.2.4.3.4.4)

Chaunel-1 (23.8 GHz) Chunnel-2 (31.4 GHz)

Element Measured* Required.** Element Measm_d* Required**
(For Ref) (For Ref)

0014

OO_

OO30

OO38

0046

OO54

OO62

0070

OO78

OO86

OO94

0102

0110

0118

0126

0134

0142

0150

0158

0166

0174

0182

0190

0198

0206

0214

Pass/Fail

I_,?.-q _') / 6 5_ _3 0016 /66 7_ 16_0_

1/_ Z _ _'-" 16 EO0 / _, 0024 1(_ 77 16E013

I(,, Zq 16 SOO 0032 I (_,7_o tbSoo
16 Zq._- I_oo 0o40 16&J_3 165o_
16 7.. q'7 16_oo 0048 ib (_7U /6_oo

16zq-I 1_,5oo oo56 1(:_77 16s_
t 6z-y6 /(, 5oo oo64 /_,(_75 t/_eoo
16 Zq g'- f_ 500 0072 '697g /66¢_3

/6 Z-_(7 1_ $oo oo8o I(¢(t,"17 1650_
16z,_r- 166_ oos8 16U7 3 16s_
I_ Z y3 /_ s_ oo96 166"/6 16_oo
/6ZqZ /6_<'oo 0104 ib67(,, 165oo

1(=,Z¢/X'- 1650o 0112 16(/--/P 16,3oo

16 zyO 16 _oo o12o [66"tP 16-q_o
16 Z-V6 /6_oo 0128 166_ 16_;0o
/g,lq5 16_00 ' 0136 _ (_b p(3 16_0o
tGZY: 16 5eo 0144 16_,7_ 16500
16 Zqo 16500 o152 • t (¢,6Pt 1650o

16 zq5 1656o o16o 1665'0 £t _oo

16 Z¢(_ t65OO 0168 1697_ 1650o
I$ g.qq lg 500 0176 16677 /6g6o

16_q6 16._oo 0184 1667J_ /gSoo
I$Z.ct7.. 16_oo J 0192 166_3 t66oo

16 _.qq" /6SOO I 0200 1661_ tt soo

16z97 /g _'o0 0208 /66 _?. 165o0
lbZqr 16 _6o 0216 16(c,7q /6Eoo

0222 / 6 Z.VZ 16 6 oo 0224 i 6 6 75" 16 _ e o
0230 l(_.q¢[ (_ _0o 0232 16(0_0 /6 500

0238 t 6 Z.q9 /6_oo 0240 ]667¢/ /6 _o0
0246 16 ?_.q2. ib_ 0248 t 667, /6EOO

0258 O 0 'X_" 0260 0 0
0310 O .... 0 _ 3 0312 C) 0

Pass/Fail

9a_

** Required = 16,5OO 4- 4000 counts.

METSAT/AMSU A2 System _ IS-1331200

CkcleTest: la CPT _ SubCPT

Customer Representative Date
Date

(Flight Hardware Only)

Actual counts from computer printout. Rewriting counts on this data sheet is optional.

Shop Order: .,___5 _ • _ S/N:

_S_s _gineer - Date

Quality Control

+
...:-

i "
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TEST DATA SI_KET 31

Nadir Mode Temperature Sensors Section ['V'I] (Paragraph 3.2.4.3.4.4)

AE-26156/4E

2 Apr 99

El_eBt

0262

0264

0266

0268

Required
Value

(deg. C)

Thermistor Segsors .... Recorded
Value*

Description (deg. C)

Scan Motor _-.2. _0

Feedhom 2_. I/_

RF "zq. qS
Mixer_. Amp.ChannelI 2.5.I5

Mixer I.F. Amp. Channel 2 _ _._ ]

25 ± 15

25 ± 15

25 ± 15

254-15

0270 25 4-15

0272 Local OscillatorChannel I 25 4-15

2.-&00

0274 Local Oscillator Channel 2 25 4- 15

0276 Compensation Motor 7-5. ]7_ 25 4- 15

0278 Subreflector 25 ± 15

27.52:DC/DC Converter0280 25 4- 15

RF Shelf 25 4- 15

Detector/PreampAssembly , '2.4. _ _ 254- 15

Warm Load Center 25 ± 15

Warm Load I

tS.oo
_. o'7 25 4-15

2._-0 6 254- t5
254- 15zs. ol

2S.13
to

0282

0284

0286

0288

0290

0292

0294

0296

Warm Load 2

Warm Load 3

Warm Load 4

Warm Load 5

0298 Warm Load 6 2 7_. c_ "7 25 4- 15

0300 Temp Sensor V. Reference 2. 5 1 I "7 **

Pass/

Fail

/k

* Value is from the STE printout sheets. Copying data to this sheet is optional.

** Count of 24,552+1765,-1308.

METSAT/AMSU A2 System--S- 1331200

Circle Test: 1= CPT _ Sub CPT

Customer Representative Date
Date

(Flight Hardware Only)

Shop Order. ,-_3S"_7

QuafityControl

S/N: •

A41
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AE-26156/4E

2 Apr 99

-, TEST DATA SHEET 32
/ Analog Telemetry Verification by Way of Connector J6 (Paragraph 32.4.3.5.1)
Q

Frolil

J6-02

J6-03

J6-04

J6-22

J6-08

J6-09

J6-|0

J6-| l

J6-12

J6-13

J6-27

J6-28

J6-29

J6-30

J6-34

Description To

RF Shelf A2 Temp.

Comp. Motor-Temp.

Warm Load A2 Temp.

A2 Scan Motor Temp.

Scan Motor Curn

+15V Antenna Drive

+5V Antenna Drive

+15V Signal Processing

+5V Signal Processing

L.O. Voltage Channel 1

Comp Motor Current

-15V Antenna Drive

-15V Signal Processing

L.O. Voltage Channel 2

MixeWIF Voltage

Jl-10

Jl-10

Jl-10

Jl-10

J2-03

J2-03

J2-03

J2-03

J2-03

J2-03

J2-03

J2-03

J2-03

J2-03

J2-03

Measured Required

(volts) (vol_)

4. _f, _ _] 3.5V *2V

# _o44 4 3.5V-'2V

4._ _/_ 3.sv_2v
4"4_ ¢ 3.5V _-2V

,t Z.z÷ V

¢3,7Z ¢
+ 3,,SZ x/

+ 3.o8_
',- .3'._6 4
+ z,3z _/

f

-_ 3.3Z v

-_3.oh' V
+3.6v I

+ 3.6,¢

2.0V _- I.OV

3.5V * 0.5V

3.0V • 0.5V

3.5V _-0.25V

3.0V + 0.25V

3.5V • 0.53/

2.0V • 1.OV

3.0V* 0.5V

3.0V • 0.25V

3.5V * 0.SV

3.5V * 0.5V

Pass/Fail

['R 55

P_s_
PAYl

p_fs
_ass
f ss
p cts_
P_s_

PA_S

: :v.c(
pAs5
p_yS

METSAT/AMSU A2 System_IS-1331200
Cbcle Test: 1" CPT (Final CFI') Sub cYr

l, _ _ _-:.o-oo
/_atomer ]_epresentative Date
:/ Date

oel o73ro

Shop Orden _? S/N: / ff 8

2- _ o - ovDate
_-_-o_)
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Analog Telemetry Signals by Way of the STE (Paragraph 3.2.4.3.5.2)
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Description * Measured

(Deg. C)

A2 Scanner Motor

A2 RF Shelf A2 Temp.

A2 Warm Load

iA2 Compensator Motor

Ant A2 Dry Motor Current

Ant A2 Comp. Motor Current

Signal Processor

Antenna Drive

Signal Processor

Antenna Drive

Mixer/IF

Antetma Drive

L.O. #1

L.O. #2

Temp 2 J. q 2..

Temp 2q, _ (0

Temp 7. 7.._l

Temp _ _.'72

(mA_s)

g 726

(Volts)

+15v / q. q I

+15V [ _ .q_

-15v, -- I _5.oO

-15V -- Iq. 9 (3

*** I O. oG
+sv 5.6o

+sv 6".i _

** i0" 00

** 10.0(3

Required
(Deg. C)

25* 15

25± 15

254- 15

254- 15

(mAmps)

150 mAmax

150 mAmax

(Volts)

15.0V 4-0.75V

15.0V ± 1.5V

-15.0V 4-0.753/"

-15.0V ± 1.5V

*** IO.O_ 0.SV

5.0V4-0.5V

5.0V± 0.6V

** 10.04- 0.sv

. ** _._....&_4- 0.5V

Pass�Fail

b

$
Datafrom theprintout sheetPage 8. Rewritingdataon this spaceisoptional-
L.O. voltages from manufactuxer data sheet for S/N 101 - S/N 104, +IOV for S/N 105 - S/N 109.
Mixer/IF voltage: +8V for S/N 101 - S/N 104, +10V for S/N 105 - S/N 109.

METSAT/AMSU A2 System CPT._._IS-1331200

CircleTest: . 1_ CPT _ Sub CPT

Customer Representative . Date
Date : " ... •

(Flight Hardware Only)

ShopOrder: 3 "35"_')°? S/N: I_'_

Quality Control

................................................................................ _, _£,£-
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[]

_,: 5.04 V .....
• 6,08 V

157.gms

Chl +Width (t._
45.15ms ._

Ch2-Width(0)
12.89ms

Ch2 H|gh
5.04 V

-_)

Parameter Measured Required Pass/Fail

Scope Channel-1: Integration/Hold

Time(A)* /57, _ ms 158ms+ 10% PR,YJ"

Time (13)* -_f,_'./_,_" ms 42 ms ± 10% _.f'J"

,,_u_ , . . _ 04 v 5.0v-,-0w P/]SY

Scope Channel-2: Dump Signal

Time (D)* /2.8_ ms 9 ms to 15 ms pd,,_.,_

A=pUt,d= 5.04- V 5.0V, O.2V /_'.Y"

• . oP: o73D

_,_IS-1331200 Shop Order:. _ " S/N:

Date

*Refer to Figure 2 for waveform configuration.

METSAT/AMSU A2 System
Circle Test: 1= CPT

•
)_=to_ P.e#'cse=ati_=
v Date . .... :..

(Flight Hardware Only) ..... ...... _'_:i- ..............
._" .,-'-=
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TEST DATA SHJ_T 35

. Integration Time (Analog Output) Verification (Paxagraph 3.2.4.3.6.2)

Tek m_l lkS/s

13m$" "''"30gins

I $7.0ms .___

t

Chl +Width

44.12ms

• PLIZ _©c

20 Feb 2000
14:30:41

S Ar..qs

I |T :1 It

....!....!....!....!"I_....! !....!....!....x'_*_ms......
.... 1 . . . . . i_: 20Ires

li ....i....i i,
f i : : [ : Chl +Width

7-,_: : ...... : .... : .... :,..t: ..... :l./d.._,_.. 4S.11ms

" : - _ "-..---.-_ I_---- 3.Y./I .

:::._ .... .,..::_,..: .... ,.,., .... . .... _.,l' .33.11 m._.
• . . .--_---_: _ ,,z_.._ .

_Z .....

7-? " " " "

..... : .... : .... :.'..: ................... : ...... _..

.... _.... _.... _.... i...I: ........... _.... _....
20 Feb 2000

3Z._.. 3._. / ¢dr_ ¢_/./# 14:47:45

P_:_'KST ._: /_ F/P/IlL CPT

* Refer to_igure 2 for waveform configuration.
*.* Refer to Dam Sheet 34 and Figure 2.

Y7- pin 8 signal
Frequency: 23.8 GHz

ZNTEGRA'HON _ *
Measured / _' 7 ._
Required 158 ms ± 10%
e_e _ p_ ys

ms

HOLD (B-D) **
M_ 1'/,/Z
Requited 32n_ ± 10%
p_r_ F_SS

DUMP (D) *
M._ /3 ms
Required 9 ms to 15 ms
Pass/Fail

J7 - pin 9 signal
Frequency: 31.4 GHz

INTEGRATION (X)Z
Measured I,_'2,'f
Req_ed 15S zips_- 10%
Pass/Fail _ "

HOLD (B-D) **
Measured ,.,,_3, II
Required 32 ms ± 10%
Pas_ pA_(S

. , • _

DUMP (D) *
Measured /_... ms

Required 9 ms to 15 ms
Pas_ P_3"s

!METSAT/AMSU A2 Syst_ 1200

• .- _ .

O._ -
_stomer R_presentative Date
v Date

(FLight Hardware Only)

AE-26156/4E

2 Apr99

o/.' o 73D
Shop Order:33 _¢'d 7 ? s_: /O
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TEST DATA SHEET 40

Radiometer Relative NEAT Verification (Paragraph 32.4.4.1.2)

AE-26156/4E

2 Apr 99

Channel Channel 1 Channel 2

NEAT (Average ofS data) 0 ./'_ (_. _ _

NEAT (specified)* 0.30 K 0.30 K

.

* For reference only.

** Use first CPT or first LPT data along with specified value for pass fail criteria.

METSAT/AMSU A2 System_IS-1331200

Circle Test: 1_ CPT _ Sub CFr

Customer Representative
Date

(Flight Hardware Only)

Date

• Date
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1. SCOPE

This document establishes the general methods and procedures for electromagnetic interference (EMI), electromagnetic

radiation (EMR), and electromagnetic compatibility (EMC) testing of the Meteorological Satellite (METSAT) Advanced
Microwave Sounding Unit - A (AMSU-A). The test requirements, test conditions, and procedures herein are in accordance

with the applicable detail specification sheets and use the standard techniques of MIL-STD-461 and MIL-STD-462 as

modified by General Instrument Interface Specification (GIIS) IS-3267415, para_aph 3.6.

1.1 Purpose. The purpose of this test procedure is to define the methods and procedures to be used to demonstrate
compliance of the AMSU-A instrument with the applicable specification requirements. In this document, the test facilities,

equipment, and conditions are identified, the performance criteria are defined, and step-by-step test procedures are included.

Table I lists the test methods to be used and cross references the para_aphs in the requirements documents that will be
satisfied by these methods and by performance of the test procedures herein.

Table I. Compliance Matrix

Test

Method

CE01 * 2/

Paragraph S-480-79

Appendix D

IS-2617547 IS-2624483 IS-3267415

3.4.5 3.5.2.1 3.4.2 3.4.2 3.6.1.1

CE03 E 3.4.5 3.5.2.1 3.4.2 3.4.2 3.6.1.1

RE02 _ 3.4.6 3.5.2.1 3.4.2 3.4.2 3.6.1.4.2

RE04** 3.4.7 3.5.2.1 3.4.1 3.4.1 3.5.2

CS01 3.4.8 3.5.2.1 3.4.2 3.4.2 3.6.1.2

CS02 E 3.4.9 3.5.2.1 3.4.2 3.4.2 3.6.1.2

CS06 E 3.4.10 3.5.2.1 3.4.2 3.4.2 3.6.1.3

RS03 E 3.4.11 3.5.2.1 3.4.2 3.4.2 3.6.1.5

No emanation in the frequency range specified by this test method are present in the test sample.

** No AC emanation in the frequency range specified by this test method are present in the test sample.

1/ For Acceptance.Test only. Perform electric field radiation frequency range 2010-2040 MHz (para. 3.4.6) and frequency
range of Table IV.

2/ Comply with METOP specifications MO-IC-MMT-A1-0001 (AMSU-AI) and MO-IC-MMT-A2-0001 (AMSU-A2), and

per Table A-III requirements.
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2. APPLICABLE DOCUMENTS

2.1 Government documents. The following documents of the exact issue shown, form a part of this specification to the
extent specified herein.

2.1.1 NASA-Goddard Space Flight Center (GSFC)

SPECIFICATIONS

S_8_79 Performance and Operation Specification for the
Advanced Microwave Sounding Unit (AMSU)

S-480-80

OTHER DOCUMENTS

Performance Assurance Requirements for the

Advanced Microwave Sounding Unit (AMSU)

MO-IC-MMT-A 1-0001 Advanced Microwave Sounding Unit-A1, Instrument Interface Control
Document (METOP)

MO-IC-MMT-A2-0001 Advanced Microwave Sounding Unit-A2, Instrument Interface Control
Document (METOP)

RCA-IS-2617547 Unique Instrument Interface Specification for the Advanced

Microwave Sounding Unit Module A1 (AMSU-A1) (UIIS)

RCA-IS-2624483 Unique Interface Specification for the Advanced Microwave
Sounding Unit A2 (AMSU-A2) (UIIS)

RCA-IS- 3267415 ATN-KLM General Interface Specification (GIIS)

2.1.2 Military

SPECIFICATIONS

MIL-B-5087B

Interim

Amendment. 3
24 Dec 84

Bonding, Electrical, and Lightning Protection,

for Aerospace Systems

STANDARDS

MIL-STD-461C

8 Aug 86
Electromagnetic Emission and Susceptibility

Requirements for the Control of Electromagnetic
Interference

MIL-STD-462

Notice 6
15 Oct 87

Electromagnetic Interference Characteristics,
Measurement of

MIL-STD-463A
01 Jun 77

Definitions and System of Units, Electromagnetic

Interference and Electromagnetic Compatibility
Technology
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MIL-STD-45662

Notice 3

14 Dec 84

Calibration Systems Requirements

(Copies of military documents required by suppliers in connection with specific procurement functions should be obtained as

indicated in the Department of Defense Index of Specifications and Standards.)

2.2 Non-Government documents. The following documents form a part of this specification to the extent specified herein.
Unless otherwise specified, the exact issue shown shall apply.

2.2.1 Aerojet documents

SPECIFICATIONS

AE-26156/3

AE-26156/4

STANDARD

STD-2454

DRAWINGS

AMSU-A1 System, Comprehensive Performance Test
and Limited Performance Test

AMSU-A2 System, Comprehensive Performance Test
and Limited Performance Test

Requirements for Electrostatic Discharge Control

(Excluding Electrically Initiated Explosive Devices)

1331200 AMSU Assembly, A2

1331720 AMSU Assembly, A1

(Copies of Aerojet documents required by suppliers in connection with specific procurement functions should be obtained
from Aerojet, CAGE 70143,P.O_ Box 296, Azusa, California 91702-0296.)

2.2.2 Other documents.

HP-125

HP-8566

HP-85864A

Computer Controlled System Operator's Manual

Spectrum Analyzer Operating and Programming Manual

EMI Measurement Software Operation Manual
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3. REQUIREMENTS

3.1 Test facility. The test shall be conducted in a shielded enclosure with minimum dimensions of 10 feet long, 10 feet wide,
and 10 feet high. The enclosure shall provide a minimum of 80 dB of attenuation to an electric field from 14 kHz to 10 GHz

The shielded test enclosure shall be serviced with 28, 10, and 5 volts DC filtered power as required.

3.1.1 Test instrumentation. The instrumentation for performance of the tests will consist of test equipment, accessories, and

fixtures selected and configured for accuracy and effectiveness in accordance with the applicable requirements of MIL-STD-
461 and MIL-STD-462, and the applicable test procedure. Calibration of the test instrumentation shall be current and in

accordance with the applicable requirements of MIL-STD-461, MIL-STD-462, the applicable manufacturer's published data,
and MIL-STD--45662. Specific instrumentation used shall be noted on the applicable test data sheets and in the final test

report. Alternate instrumentation and procedures may be invoked when applicable. Specific instrumentation used for each of

the EMI/EMC tests described herein shall be in accordance with Table A-I of Appendix A.

3.1.1.1 Meter settings. Whenever possible, the range setting of measuring equipment shall be such that the meter reading is
in the section of the scale as follows:

a. Voltage and current reading: The upper one-third of the meter scale

b. Resistance readings: The one-third section of the scale closest to the 0-ohm mark

c. Field intensity readings: Mid-range of the meter scale.

3.1.1.2 Multi-range settings. Measurements that may be obtained on separate ranges on multi-range equipment shall be

measured on each range to assure measurement continuity. Disparities in the resulting measurements of more than +__2dB, if

occurring, shall be resolved by adoption of the highest reading obtained, or by recalibration of the item of test equipment,
applicable accessories, and test setup, as warranted.

3.1.1.3 Measurement accuracies. All measurements made in accordance with this procedure shall have the following
accuracies, unless otherwise specified in a particular test:

a. Frequency accuracy: +_2percent

b. Amplitude accuracy: +_2dB.

3.1.2 Limitations and restrictions. The following limitations and restrictions apply to the test facility and test
instrumentation used in the tests described herein:

a. Radiated emissions: If no EMI emissions above back_ound noise levels are detected in the range of 400
MHz to 1 GHz during those tests, no measurements shall be made above 1 GHz. Otherwise, the full test

range to 2 GHz shall be measured.

b. Conducted susceptibility levels: Injected susceptibility test voltages and spike transients shall be limited to

the extent that resulting test currents do not exceed the fuse steady-state current limit or normal current

rating for the test article. The latter condition is a credible limit for potential external EMI sources, and is

adopted as a procedural safeguard against resonance failures in test article components at levels exceeding

credible input power delivery capabilities. Under these conditions, the minimum power ripple requirements
of IS-3267415 shall be met.

C. Shielded enclosure frequency range: The shielded enclosure may be limited in its use for radiated

emissions measurements and radiated field susceptibility tests above 1 GHz due to unpredictable enclosure

resonance occurrences, net leakage levels, and space for the installation of suitable anechoic (RF absorbing)
materials. Accordingly, as a tradeoff in testing convenience versus the cost in time and materials to correct

potential shielded enclosure reflections and resonances as may interfere with RE02 measurements or RS03
field generations, a clear area in one of the electronic laboratories may be utilized as an alternate test site
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where such clear area complies with applicable MIL-STD-461 and MIL-STD-462 requirements. Another

alternative may include testing to be performed at an outside test facility.

WARNING

No radiated field susceptibility test procedure will be initiated, or test
level applied, that will risk the exposure of personnel to field strengths

in excess of 2 mW/cm 2.

d° Radiated susceptibility safety: To support this restriction, test personnel and operating-control equipment

will be stationed outside the closed illumination test chamber, or in a separate shielded chamber.

3.1.3 Test setup. The test article test instrumentation placement and dimensional relationships, with respect to facility and

equipment geometries, shall be in accordance with the requirements specified in MLL-STD-461, MIL-STD-462, and the

applicable specification sheet. Bonding jumpers, as required, shall be in accordance with MIL-B-5087 requirements.

3.2 Required procedures and operations. The test article shall be subjected to the examinations and tests specified in

Paragraph 3.4 herein.

3.3 Test conditions. The following paragraphs shall apply to all tests performed under this document.

3.3.1 Standard ambient conditions. The tests shall be performed under temperature and pressure conditions defined in
STD-2454.

3.3.2 Test tolerances. The tolerances allowed on test conditions are intended only to provide for the accuracy of such items

as instrumentation and controls. Test conditions shall be as close as possible to the nominal or center values specified and in

no instance shall they exceed the tolerances specified.

3.3.3 Read-out accuracy. Performance parameters are specified either as limits or as nominal values with plus-or-minus

tolerances These limits and tolerances shall be regarded as absolute, and the inaccuracies of measuring equipment shall not

be interpreted as part of measured values in such a way that out-of-limit measurements may appear in-limit.

3.3.4 Operation and control-of test article. The detailed operation and control of the test article, test fixtures, and

supporting instrumentation applicable to each inspection specified herein are described in the applicable detail specification
sheet.

3.3.5 Control of facilities and equipment

3.3.5.1 General instructions. Equipment, cables, apparatus, and personnel not actively engaged in, or otherwise essential to,

the test being performed shall not be present in the shielded enclosure and associated test areas during the tests. All

authorized equipment and support services necessary for the performance of the tests shall be available and operational during
the tests. Nearby operating equipment found to exert a compromising influence on test performance, results, or monitoring

abilities shall not be operating during affected portions of the test.

3.3.5.2 Test site and test equipment ambient levels. The ambient electromagnetic level during testing, inclusive of
measunng equipment internal noise levels, measured with the test article turned off, shall be at least 6 dB below the

applicable test specified limit. Where noncompliances are encountered, either the high ambient source may be traced and

appropriately reduced and attenuated, or a technique based on the method of MIL-STD-462 may be used to separate and

measure test article EMI emissions from high ambient levels.

3.3.5.3 Open area testing. Open area testing, as defined in MIL-STD-463, shall not be employed. However, the basic

objective principles applicable to open area testing will be applied, to the extent possible, in any tests that are performed in

laboratory areas outside the EMI test laboratory shielded enclosures.
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3.3.5.4 Test spectra

3.3.5.4.1 Specification limit and frequency criteria. The test setup, including test article orientation and operation, shall be

configured to accurately simulate the modes and conditions of highest emissions and lowest susceptibility thresholds, as

applicable. This shall include considerations of test article operation at both the high and low extremes of the input operating
voltage range. The entire specified frequency range for each applicable test shall be scanned. Attention shall be directed

toward ensuring that measurements are made at the test article critical frequencies as identified in the applicable specification

sheet. For susceptibility tests, swept and discrete frequency tests shall be applied in incremental steps up to either:

a. The susceptibility threshold, if any, or

b. 6 dB above the specified limit.

Apparent susceptibility thresholds shall be recorded, and then scanned more extensively, in order to determine the frequency
band and peak envelope of the susceptibility thresholds. Susceptibility threshold determinations shall be made in accordance
with the criteria given in the applicable specification sheet.

3.3.5.4.2 EMI safety margins. Following incorporation of all applicable data correction factors, electromagnetic
interference safety margins (EMISM) shall be determined for both emission and susceptibility test results relative to the
specified limits.

3.4 Detailed procedures

3.4.1 Responsibility for inspection. Test implementation and execution, approved changes, data recording, test limitations,

test article performance, and related considerations in accordance with this specification, MIL-STD-461, MIL-STD-462, and

the requirements of the applicable test article specification, shall be given to the government prior to the start of the EMI tests
herein, so that a representative may be designated to witness the testing.

3.4.2 Monitoring procedure for equipment. Test equipment calibration schedules and procedures shall comply with the

requirements of MIL-STD-45662. Before performing examinations and tests in accordance with this procedure, all test

equipment shall be verified as being within its current calibration period. Calibration or alignment, necessary for operation of
the equipment within the requirements of this document, shall be performed when required.

3.4.3 Pretest verifications and baseline performances

3.4.3.1 Test article functional validation

3.4.3.1.1 Pre-testfunctional validation. The test article shall be turned on and operated in accordance with the Relative

Radiometer NEAT Measurements procedures specified in AE-26156/3 or AE-26156/4. Compliance with the applicable

criteria of these specifications shall be the basis for continuing the EMI/EMC tests. The data recorded during pre-test
validation shall be used as part of the comparison baseline for subsequent evaluations of test article performance during the
EMI tests.

3.4.3.1.2 Test article ambient emissions profile. Upon completion of the pre-test functional validation, the test article shall

be operated in the mode specified in 3.4.4.3 or Appendix B. The steady-state EMI emissions shall be scanned using the

spectrum analyzer. Significant and prominent amplitudes and frequencies shall be noted in the engineering log book for

subsequent comparison with results obtained during the EMI tests that follow. This noted spectral data shall be referred to as

the test article ambient EMI profile. Both conducted and radiated emissions profile measurements shall be made during the
course of the EMI tests in accordance with the applicable test sequence and setups.

3.4.4 Functional test. The functional test will be run prior to the EMC test to ensure that the AMSU-A instrument is

operating within specified limits. During EMC testing the AMSU-A instrument will have its diagnostic program running in a
looping mode so that EMI-induced errors may be detected.

3.4.4.1 Test setup. The EMI compatibility test shall be conducted utilizing AMSU-A STE and AMSU-A/STE cables.
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3.4.4.2Test to be performed. The following tests will be performed on the indicated power lines or units (refer to Table A-
III of Appendix A for further detailed explanation):

a° Conducted Emission (CE01/CE03)
+28V Main Bus

28V Main Bus Return

+28V Analog Telemetry Bus

28V Analog Telemetry Bus Return

+28V Pulse Load Bus

28V Pulse Load Bus Return

+ I0V Interface Bus

10V Interface Bus Return

+28V Safety Heater

+28V Safety Heater Return

b. Radiated Emission (RE02 and RE04 static H field)

AMSU-A1
AMSU-A2

C, Conducted Susceptibility (CS01 and CS02)
+28V Main Bus

28V Main Bus Return

+28V Analog Telemetry Bus

28V Analog Telemetry Bus Return

+28V Pulse Load Bus

28V Pulse Load Bus Return

+10V Interface Bus

10V Interface Bus Return

d° Conducted Susceptibility (CS06)
+28V Main Bus

28V Main Bus Return

+28V Analog Telemetry Bus

28V Analog Telemetry Bus Return

+28V Pulse Load Bus

28V Pulse Load Bus Return

+10V Interface Bus

10V Interface Bus Return

e. Radiated Susceptibility (RS03)
AMSU-A1 and AMSU-A2

3.4.4.2.1 Power line pin allocation. The power lines will be routed together in order to minimize the number of tests to be
performed. Each wire will be connected to a feedthrough capacitor as indicated in Table II.
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Table II. Power Lines Routing

From To

AMSU A1 J1-1+28V Feedthrough

Capacitor Main Bus

28V Feedthrough

Capacitor Main Bus Return

+28V Feedthrough

Capacitor Pulse Load

28V Feedthrough

Capacitor Pulse Load Return

+28V Feedthrough

Capacitor Analog Telemetry Bus

28V Feedthrough

Capacitor Analog Telemetry Bus Return

+10V Feedthrough

Capacitor Interface Bus

IOV Feedthrough

Capacitor Interface Bus Retum

AMSO A2 J1-1

AMSU A1 J1-3

AMSU A2 J1-3

AMSU A1 J1-5

AMSU A2 J1-5

AMSU A1 J1-7

AMSU A2 J1-7

AMSU A1 J1-9

AMSU A2 J1-9

AMSU A1 J1-10

AMSU A2 J1-10

AMSU A1 J4-12

AMSU A2 J4-12

AMSU A1 J4-13

AMSU A2 J4-13

3.4.4.3 Mode of operation. Unless otherwise specified in specific test, the AMSU-A will
of operation. This is also known as the "Full Scan Mode."

be tested in the IN ORBIT mode

3.4.4.4 Computer Controlled System (CCS) measurement system calibration. Set up and operate all required equipment in

the Computer Controlled System (CCS) in accordance with the latest revision of the operator's manual. Use the mini-floppy

disks containing HP Basic 2.0, Version 3.1, of the 9836.461 system disk, and the project pro_am disk which contains the
preliminary program testroutines. Verify that the CCS Operating System is the proper one to be used with the particular

receiver. Install the system disk in the HP 9836 right-hand drive, and the Basic 2.0 disk in the left-hand drive.

3.4.4.4.1 Spectrum analyzer. If the HP 8566 spectrum analyzer or equivalent is used for measuring the conducted or

radiated emissions, the system calibration shall be conducted in accordance with the liP Operating and Programming Manual
and the HP 85864A EMI Measurement Software Operation Manual.

3.4.4.5 Susceptibility monitors. The monitors shown in Table III will be observed/recorded during the performance and
susceptibility testing.

Table III. Monitors for Susceptibility Test

Susceptibility Line/Item Monitor

28V Main Power, Main Load Bus Data output all channelsConducted

CS01, CS02, and CS06 28V Pulse Load Bus Antenna Position

Radiated RS01 and RS03 , AMSU-A Enclosure Data output all channels

3.4.4.6 Pass�fail criteria. The pass/fail criteria for the conducted and radiated emissions test shall be determined by
inspection of the recorded emissions levels when compared to the specification limits. All emissions shall be on or below the

specification limits. When narrowband emissions exceed the broadband limits or transient spikes exceed the narrowband or
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broadband limits, the specific emission shall be identified and exempted from these criteria. The identification of broadband
and narrowband emission shall be in accordance with the test methods of paragraph 4.2.6 in MIL-STD-462.

Extensive EMI testing has been conducted at both the component level and the AMSU-A sensor system level. These tests

have resulted in the incorporation of hardware corrective measures and established a thorough understanding of EMI

susceptibility concerns for AMSU-A system performance. The primary concern is associated with collection of radiometric
data.

An STE EMI data collection program has been developed and is included in the bonded test software of the STE. Operation

of the system and the EMI data collection program will be coordinated with operation of the EMI susceptibility signal sweeps.

The EMI data collected will provide about a five scan period at the beginning and end of each data collection period which

will allow comparison of each channel's normal radiometric response with and without the interference present. The data will

be presented in the form of noise distribution plots for each of the radiometric channels and as a summary report for all
channels. These data shall be reviewed as follows:

a. Review the summary data and identify channels with alarm counts greater than ten or channels that have

sig_na values that are a factor of two greater than observed in baseline checks made periodically during the test.

b. Examine the noise distribution plots for channels identified in the above paragraph, and look for disruptions

during the period when the EMI signal sweep was made. If an EMI disruption results in a peak-to-peak increase in channel

noise which is less than twice the normal level or, if the disruption creates a level shift in the noise data which is equal to or

less than the normal noise level, then it is acceptable (pass).

c. Examine all remaining plots for disruptions, identify, and file the data.

d If any channel fails, additional sweeps will be made over a reduced frequency range and at reduced

amplitudes as necessary to determine the threshold of the susceptibility.

The test will continue to establish an overall assessment of the behavior. The EQUIPMENT LIMIT (EL) column will be

checked when the test equipment cannot deliver the required level. Since the test equipment meets the power requirements of

MIL-STD-461 and the AMSU-A instrument is not susceptible to the output of the signal source, a check on this column

indicates the unit passed the test requirement. A check in the SPECIFICATION LIMIT (SL) column indicates the AMSU-A

instrument met the requirements.

3.4.5 CEOI/CE03 test. This test shall measure tile conducted emissions on power lines from 30 kHz to 50 MHz by

measuring the current levels present in the power lines of paragraph 3.4.4.2.a or Table A-III of Appendix A, as applicable.

The METOP conducted emissions will be performed in the differential and common mode.

3.4.5.1 Test equipment The following equipment or equivalent (as defined in Table A-I) is required for this test:

a. Computer Control System Spectrum Analyzer, HP 8566B, HP 3562B

b. Amplifier, HP 461A, HP 8447F

c. Feedthrough Capacitors, Solar 6512-106R. METOP will use LISN's as shown in Figure 1.

d. Computer, HP 9836

e. Current Probe, AIL Tech 91550-2B

f. Printer, HP 2673A

.

h.

Plotter, HP 7090A

Filter Box, Aerojet, T-1289992-1

10
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INPUT

POWER

Ct

L1

L2

R3

1

R4

Q

TEST

SAMPLE

@

R1,R2 = 20mOhm+5mOhm

R3, R4 = 25 Ohm+5%

R5 = 50 kOhm +__5%

C1 = 190001aF_+5%

L1,L2 = 21xi-I+5%

Figure 1. LISN Circuit Dia_am

3.4.5.2 Test limits

3.4.5.2.1 Imposed limits. The level of conducted emissions permitted from 10 kHz to 50 MHz shall meet the requirements

of IS-3267415. The limits axe shown in Figure 2. The METOP shall meet the conducted emission limits from 30 Hz to 50

MHz as shown in Figures 3 and 4. The limits provided in Figures 3 and 4 are for information only. Data will be recorded but

will not be compared against the limits. There is no pass/fall requirement.

3.4.5.2.2 Corrected limits. The imposed limits shall be adjusted by correcting for the appropriate probe factor.

3.4.5.3 Test procedure

3.4.5.3.1 Preparation

1 Connect the equipment under test as shown in Figure 5a and the power lines as indicated in 3.4.4.2.a or

Table A-III of Appendix A, as applicable. Fill in data on equipment actually used in Equipment Log on

Test Data Sheet (TDS) 1 in Appendix B.

2. Connect the AMSU and support equipment for a functional check.

3. Perform the functional test per the Relative Radiometer NEAT Measurements procedures specified in AE-
26156/3 or AE-26156/4, para_aph 3.2.3.5.

11
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Figure 2. Narrowband Conducted Emissions Limits on Power Leads
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liNG

Curlmat Probe

1

.

J1

AMSU-A

(MEIrSAT)

#
Unit II_lt Ill inli(ll

Elll screen t'oo m.

Scrlmned Will

Wllt
T • STE J2

Jll W2O

J17 W21
To 8TE J6

J12 W2S
J1 M ETSAT

.

3.
4.
5.

6.
7.

8.
9.

10.

Feedthrough capacitor.
Bond to ground plane

Test sample situated in test fixture, 10 cm from front edge of ground plane.
Bond to test fixture as defined.

Filtered power supply terminals at screened enclosure wall.

Test sample interconnecting lead. Length as defined in the installation specification.

Power leads emulating the spacecraft configuration.
Interconnecting lead to monitoring equipment/test set via port-hole.
Test fixture DC bond to screened enclosure wall or ground plane shall be less than 2.5 milliohms.
Current probe connected to receiver via coaxial cable.

Figure 5a. CEOI/CE03 Test Setup (Differential Mode)

4. Calibrate the receiving test equipment.

5. Before starting test, place the AMSU-A instrument in the IN ORBIT mode.

3.4.5.3.2 Emission measurement, 30 Hz to 20 kHz (CM & Dill) - CEO1

1. Place the 91550-1 current probe on one of the power lines listed in 3.4.4.2a or Table A-III of Appendix A,
as applicable.

2. Verify that the measuring equipment is programmed to measure between 30Hz and 20 kHz. If necessary,

program the signal analyzer for multi-scan and compare the measurement to the signal scan. Capture the
highest level possible in each range.

14
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4.

.

,

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Using the spectrum analyzer, automatically scan all narrowband data in the frequency range.

Photograph the cathode ray tube (CRT) presentation or make an X-Y pitt. All narrowband measured data

should be below the specification limit of Figures 2, 3, and 4. Record compliance with emission lirmts

requirements on TDS 1. Set the computer to print the measured level of the signals above 30 dB above
1laV for reference.

Confirm all over limit levels by direct substitution. If any emissions exceed or near the limit, scan the

frequency range that exhibits the over-the-limit levels, reduce the frequency span, reduce the measuring
bandwidth to 5 or 500 Hz, and photograph the CRT presentation or make an X-Y plot.

Affix the test photos and calculations to TDS 1.

Repeat Steps 1 through 6 for all the power lines listed in 3.4.4.2.a, or Table A-II/of Appendix A, or both.

If any narrowband signals exceed the limits, perform an ambient test.

With the STE Main Power off, turn the Q/Bus Power Supply voltage knob on the STE counterclockwise
until the knob stops turning.

Connect the equipment as shown in Fi_mare 5b. Place switches 1 through 10 and 14 through 25 in the OPEN
position.

Turn the STE Main Power switch to ON, and turn the Q/Main and N/Pulse switches (green switches) on the
STE Main Front Panel, to ON.

Gradually increase the Q/Bus voltage on the STE Power Supply to the 28 V level as monitored by the DVM
(see Figure 5b).

Repeat steps 1 through 6 and 8 of this section.

Command the instrument power to OFF. Turn off the Main Power switch on the STE, and turn the Q/Bus
Power Supply voltage knob on the STE counterclockwise until it stops turning.

Place the current probe and the LISN on the next power line indicated in 3.4.4.2a, or Table A-Ill of

Appendix A, or both. Repeat steps 11 and 12.

Repeat steps 13 through 15 until the test is completed.

Change the setup configuration as depicted in Figure 5c. Place switches 12, 13, 24, and 25 to the OPEN
position.

Connect the current probe on the + 10 V Interface Line, as shown in Figure 5c.

Repeat steps 2 through 6 and step 8 of paragraph 3.4.5.3.2.

Move the current probe to the line of Terminal 13 (white terminal).

Repeat step 19.

Connect the current probe as depicted in Figure 5d.

Repeat step 19.
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3.4.5.3.3 Emission measurement, 20 kHz to 50 MHz (CM & DM) - CE03

,
Connect the equipment as shown in Figure 5a. Apply power to the test equipment and special test [
equipment (STE) and place the instrument in full scan mode. Place the 91550-1 current probe on one of the
power lines listed in 3.4.4.2.a, or Table A-HI of Appendix A, or both. ]

. Verify that the measuring equipment is programmed to measure between 30 Hz to 20 kHz or 20 kHz to 50
MHz, or both.

. Using the spectrumanalyzer,automaticallyscan allnarrowband datainthefrequencyrange. PrinttheCRT

presentation.

4. Photograph thecathoderay tube(CRT) presentationormake an X-Y plot.All narrowband measured data

should be below the specificationlimitofFigures2, 3,and 4. Record compliance with emission limits

requirementson TDS 1. Set the computer to printthe measured levelof the signalsabove 30 dB above

IoV forreference.

. Confirm allover limitlevelsby directsubstitution.If any emissionsexceed or near the limit,scan the

frequencyrange thatexhibitsthe over-the-limitlevels,reduce the frequencyspan,reduce the measuring

bandwidth to5 or500 Hz, and photographtheCRT presentationormake an X-Y plot.

6. Affix the test photos and calculations to TDS 1.

7. Repeat Steps 1 through 6 for all the power lines listed in 3.4.4.2.a, or Table A-III of Appendix A, or both.

8. If any narrowband signal exceeds the limits, perform an ambient test.

. With the STE Main Power off, turn the Q/Bus Power Supply voltage knob on the STE counterclockwise

until the knob stops turning.

10. Connect the equipment as shown in Figure 5b. Place switches 1 through 10 and 14 through 25 in the OPEN
position.

11. Turn the STE Main Power switch to ON, and turn the Q/Main and N/Pulse switches (green switches) on the
STE Main Front Panel to ON.

12. Gradually increase the Q/Bus voltage on the STE Power Supply to the 28 V level as monitored by the DVM

(see Figure 5b).

13. Repeat steps 1 through 6 and 8 of this section.

14. Command the instrument power to OFF. Turn off the Main Power switch on the STE, and turn the Q/Bus

Power Supply voltage knob on the STE counterclockwise until it stops turning.

15. Place the current probe and the LISN on the next power line indicated in 3.4.4.2a, or Table A-III of

Appendix A, or both. Repeat steps 11 and 12.

16. Repeat steps 13 through 15 until the test is completed.

17. Change the setup configuration as depicted in Figure 5c. Place switches 12, 13, 24, and 25 to the OPEN
position.

18. Connect the current probe on the + 10 V Interface Line, as shown in Figure 5c.

19. Repeat steps 2 through 6 and step 8 of paravaph 3.4.5.3.3. -,,._1
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20.

21.

22.

23.

MovethecurrentprobetothelineofTerminal13(whiteterminal).

Repeatstep19.

ConnectthecurrentprobeasdepictedinFigure5d.

Repeatstep19.

1
28 V

(*)
Main Load 2

Bus A

3

()

4

Wh t Terminal

BNC

Current Probe

USN OUT

I Plolter

HP7470

Signal

Analyzer

HP3562A

BNC Chl

To METSAT J6 W21 J°

W20 J7

LISN our I'|" ToMETSATJ5

To ML=TSAT J4 W22 J2
...... J

To ME'rSAT J2 W19 J3

Powar
Jt

J1

AMSU-A

(METSAT)

I 11/ Unit must be Insi_k)

EMI IicNmn room

T-12891192-1

13 W22 To STE J4

J14 W19

To STI: J2

J18 W20

To STE J°

17 W21

'To ST° JG

W2S To STE J1 METSAT

Figure 5b. CE01/CE03 Test Setup (Common Mode)
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T
Red Terminll

0 White Temnll

I Plotter I

HP7470 I

I

UP3Ii2A

Screened Will

] W22

J2

T-12111)S92-1

J18 _r20

W2S J1

To METSAT J1

To J2 _f25

To J6 , W22

W20 J7 W19
To

Figure 5c. CE01/CE03 +10 V Interface Test Setup (Differential Mode)

J4

AMSU*A

(METSAT)

e
Unit must be il_sid*

EMI scmn room.
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[_ W22

J2

W25 J1
To METSAT.

To J2

To JS

To JS

T-1281ilm2-1

J1| W20 it

, J17 W21

,J12 W2S TASTE

,J13 W22

J14 W19

J4

AMSU-A

(METSAT)

t
Unit must be inside

ElM I SCl_en room.

Figure 5d. CE01/CE03 +10 V Interface Test Setup (Common Mode)
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3.4.6 RE02 test. This test shall measure the electric fields radiated from the AMSU equipment(s) over the frequency range

of 14 kHz to 2 GHz to verify that the emissions are below the RE02 limit specified in MIL-STD-461C. In addition, the

equipment will be tested for the emission of the following frequencies to verify either that the frequencies are not present or

that their signal level does not exceed the test equipment sensitivity level listed for each frequency.

Frequency Receiver/Ampl Sensitivity

59.458 MHz ±0.5 kHz -60 dBm

60.10 MHz ±0.5 kHz -60 dBm

141.360 MHz ±0.5 kHz -60 dBm

142.9 MHz ±0.5 kHz -60 dBrn

282.733 MHz ±0.5 kHz -60 dBm

285.813 MHz ±0.5 kHz -60 dBm

371.921 MHz _q9.5 kHz -60 dBm

375.972 MHz ±0.5 kHz -60 dBm

624.925 MHz ±0.5 kHz -60 dBm

631.730 MHz ±0.5 kHz -60 dBm

743.841 MHz _0.5 kHz -60 dBm

751.944 MHz _0.5 kHz -60 dBm

121.5 MHz ±15 kHz * -150 dBm

(Bandwidth 100 Hz)

243 MHz +95 kHz * -150 dBm

(Bandwidth 100 Hz)

401.650 MHz±50 kHz * -150 dBm

(Bandwidth 100 Hz)

_406.05 MHz±50 kHz * -150 dBm

(Bandwidth 100 Hz)

2010-2040 MHz -120 dBrn

* METOP replaces these frequencies with the frequencies in Table IV.

3.4.6.1 Test equipment. The following equipment or equivalent (as defined in Table A-1) is required for this test:

a.

b.

C.

d.

e.

f.

Computer Controller System, Spectrum Analyzer, HP 8566, or equivalent

Amplifier, HP 8447F, or equivalent

Feedthrough Capacitors, Solar 6512-106R

Antenna, Active Rod, EMCO 3301B with Counterpoise, 14 kHz to 30 MHz

Antenna, Biconical, Electro-Metrics BIA25, 20 to 200 MHz

Antenna, Log Spiral, Electro-Metrics LCA25, 200 MHz to 1 GHz

v

V
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Frequency Range

(MHz)

118.00-120.00

120.00-121.450

121.450-121.485

Table IV. SARR, SARP, and DCS Receiver Channel Guard Limits

Radiation Limit

(dBm)

-1 O0

-125

-145

121.485-121.515 -150

121.515-121.550 -145

121.550-123.000 -125

123.000-125.000 -100

E-Field Limit *

(dB _tV/m)

18.9

Notes

121.5 MHz

-6 121.5 MHz

-26 121.5 MHz

-31 121.5 MHz

-26 121.5 MHz

-5.9 121.5 MHz

19.2 121.5 MHz

236.000-240.000 -100 24.9 243.0 MHz

240.000-242.925 -125 0 243.0 MHz

-145 -20 243.0MHz

-150 -25 243.0MHz

-145 -20 243.0 MHz

-125 0.1 243.0 MHz

242.925-242.975

242.975-243.025

243.025-243.075

243.075-246.000

AE-26151/5E
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246.000-250.000 -100 25.3 243.0 MHz

385.100-401.100 -100 29.4 406.05 MHz

401.100-405.900 -125 4.5 406.05 MHz

405.900-406.000 -145 -15.5 406.05 MHz

406.000-406.100 -150 -20.5 406.05 MHz

406.100-406.200 -145 -15.5 406.05 MHz

406.200-411 _00

411.000-425.000

396.000-401.500

401.500-401.600

-125 4.6 406.05 MHz

-100 29.9 406.05MHz

-125 4.4 401.65 MHz

-145 -15.6 401.65MHz

401.600-401.700 -150 -20.6 401.65 MHz

401.700-401.800 -145 -15.6 401.65MHz

401.800-406.000 -125 4.5 401.65 MHz

E-field limits have been calculated by METOP and are for reference only. The following formula has been applied for
translating Power levels to Field strength levels.

E[dB#V / m] = P[dBm] - Gr[dBi] + 201og(f[Hz]) -42.7

where P is the received power, Gr is the gain of the receiving antenna and f is the frequency. Note that Gr has arbitrarily
been set to 0 dB (isotropic) in calculating the above levels. E-field limits would have to be adjusted to reflect actual test
antenna characteristics.
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g.

h.

i.

j.

k.

!.

m.

3.4.6.2 L/mits

Antenna, Double-Ridged Guide Antenna, Electro-Metrics RG180, 1-18 GHz

Signal Analyzer, HP 71210C with HP 70620 Series Preamplifier

Amplifier, HP 461A, or equivalent

Computer, HP 9836

Printer, HP 2673A

Plotter, HP 7090A

Filter box, Aerojet, T-1289992-1.

3.4.6.2.1 Allowable limits. The limits of the emissions shall conform to the requirements of MIL-STD-461C. The limits are

shown in Figures 6 and 7 Measurements shall be made over the frequency range from 20 kHz to 1 GHz for broadband

emissions and from 14 kHz to 2 GHz for narrowband emissions. The appropriate antenna and other pertinent factors are
automatically included in the computer EMI test routines. The METOP instrument shall meet the electric field radiated

emissions as shown in Figure 8. The limits provided in Figure 8 are for information only. Data will be recorded but will not

be compared against the limits. There is no pass/fail requirement.

3.4.6.3 Test procedure

3.4.6.3.1 Preparations

l. Connect the test equipment as shown in Figure 9 with the antenna in front of either of the two units (A1 or

A2), one meter away at the point of maximum interference. Fill in Equipment Log on TDS 2.

NOTE

In order to reduce ambient emissions or obtain a profile of the electric-

field ambient emission spectrum, or both, and at the discretion of the

test en_neer, the test set can be positioned inside the test enclosure.

The interconnecting cables" shall be shielded or placed inside a shielded
box to reduce cable length and radiations.

2. Repeat Steps 2, 3, 4, and 5 of 3.4.5.3.1.

3.4.6.3.2 Test steps

I. Connect the antenna to the appropriate amplifier to the receiver equipment. Verify that the AMSU interface
cables used for monitoring are shielded.

2. Perform the system calibration of the HP8566 spectrum analyzer.

. Using the HP8566, automatically scan all narrowband data from

appropriate antenna and amplifier throughout the frequency range.
presentation with limits.

14 kHz to 1 GHz, switching the

Set the computer to print the CRT

4. All data should be below the specification limit of Figure 6. Record compliance with emission limit

requirements on TDS 2. If any emissions are observed to exceed the limit line, set the computer to print the
measured levels.
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Figure 6. Radiated Narrowband Limits for Electric-Field Emission Produced by Instrument
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Figure 7. Radiated Broadband Limits for Electric-Field Emissions Produced by Instrument
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NOTE:
CABLES HAVE BEEN
OMITTED FOR CLARITY.

1 METER

AMSU
A

10

BOND
STRAP

COUNTERPOISE
15 CM BELOW
GROUND PLANE

ROD
ANTENNA

3301B

AMPLIFIER
HP 8447F

INTERFERENCE
MEASURING
INSTRUMENT
HP 8566

To COMPUTER
HP 9836

14 kHz to 10 GHz Antennas

Manufacturer Model Frequency Range

EMCO 3301B Rod 14 KHz - 30 MHz

Electro-Metrics BIA-25 Biconical 20 MHz - 200 MHz

Electro-Metrics 200 MHz - 1 GHz

Electro-Metrics

LCA-25 Log Conical

RG-180 Horn 1 GHz - 18 GHz

Figure 9. RE02 Test Setup
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.

.

.

.

.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Request all broadband data from 14 kHz to IGHz from the computer. Plot the CRT presentation with
limits.

All data should be below the specification limit of Figure 7. Record compliance with emission limit

requirements on TDS 2. If any emissions are observed to exceed the limit line, set the computer to print the

measured levels and perform ambient radiated emission tests to determine the source of the radiated
emission as indicated in Step 7.

Turn off power to the AMSU-A power supplies. Perform a frequency scan throughout the frequency range

that exceeded the limits. Turn off power to the computer, display, and printer and repeat the frequency scan
through the previously tested frequency range. Print all measured ambient levels.

Frequencies detected to be generated from the test set components or generated by outside sources, or both,

will be compared with emissions radiating from the AMSU-A equipment. Ambient frequencies will be
deleted from the radiated emission of the AMSU-A equipment, as being generated outside the unit under

test. The remaining frequencies should be below the specification limits.

Set up the double-ridged guide horn antenna one meter from the point of maximum radiation.

Calibrate the spectrum analyzer, HP8566.

Sweep throughout the frequency range of 1 GHz to 2 GHz recording the observed narrowband emission
levels.

All data should be below the specification limit of Figure 6. Record compliance on TDS 2.

Repeat Steps 3 through 12 with the instrument isolated from the ground plane.

Activate the HP 70620 with the series amplifier. Program the analyzer for noise averaging to a minimum of

eight times. Verify that the sensitivity noise level is at or below the required dBm level indicated in the list

of additional discrete frequencies.

Connect the equipment of Step 14 to the biconical antenna and measure level at 121.5 MHz. Record on
TDS 2.

Connect the equipment to the log conical antenna and measure level at 243 MHz, 401.65 MHz, and 406.05
MHz. Record on TDS 2.

The measurements of Steps 15 and 16 should be at ambient level and no narrowband frequencies above the
maximum level should be detected at those frequencies.

Pro_am the signal analyzer for the frequency range of 2010 to 2040 MHz. Verify that the sensitivity of the
equipment meets -120 dBm throughout the 2010 to 2040 MHz range.

Connect the equipment of Step 18 to a double-ridged horn antenna and record the levels at the frequency

range and specific frequency described in Step 18. Record on TDS 2.

The measurements of Step 19 should be at ambient level and no narrowband frequencies should be detected
at the specified frequencies.

Repeat Steps 15 and 16 without the amplifier and perform a measurement of the remaining frequencies on
the list of additional frequencies in para_aph 3.4.6 and Figure 8. Record on TDS 2.
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22. Connect the equipment to the biconical antenna and measure the SAR frequency levels at 118.0 - 121.4
MHz and 121.5 - 125.0 MHz. Record on TDS 2.

23. Connect the equipment to the log spiral antenna and measure the SAR frequency levels specified on TDS 2,
starting with the 236.0 - 240.0 MHz frequency range. Record results on TDS 2.

3.4.7 RE04 test. This test is performed to determine the level of magnetic radiation at a distance of I meter from the
AMSU-A instrument as specified in paragraph 3.5.2 of IS-3267415.

3.4.7.1 Test equipment. The following equipment or equivalent is required for this test:

a. Gauss Meter Model 9901 with Magna Probe BEL-MOX-99-2506, FW Bell (rental),
or Analog Voltmeter, HP 4288, with 3529A Magnetometer Probe.

3.4.7.2 Test limits. The AMSU instrument shall not generate magnetic fields that exceed 100 gamma (1 milligauss) at a

distance of one meter from the center of the instrument in all directions. The METOP requirement shall not generate

magnetic fields that exceed 130 kgamma (1.3 gauss) at a distance of one meter from the center of the instrument in all

directions. The limit for METOP is for information only. Data will be recorded but will not be compared against the limits.

There is no pass/fail requirement.

3.4.7.3 Test procedure

3.4.7.3.1 Preparations (magnetic field)

1. Place the AMSU instrument in an area that provides sufficient earth magnetic field cancellation that the
ambient of 1 milligauss one meter from the center of the test area is obtainable (see Figure 10).

2. Allow the gauss meter to warm up properly and calibrate the meter. Fill in equipment log on TDS 3.

. Direct the gauss meter probe toward the area that produces the lowest gauss level measurement, below the

limit and at approximately at mid height of the instrument under test.

3.4.7.3.2 Test steps

1. Move the AMSU instrument, on the wooden fixture, toward the probe to a distance of one meter from the

center of the instrument to the point of the probe.

2. Rotate the instrument until the connector side is facing the probe.

3. Measure the magnetic field emissions of the AMSU instrument with the unit deactivated. Collect test data
of the magnetic field intensity by rotating the equipment clockwise and taking measurements at 30 degree
intervals, as a minimum. Record results and note level and location on TDS 3.

4. At the points of maximum detection, repeat measurements with the instrument activated and operating in the
IN ORBIT mode. Note difference in level. If levels exceed previous measurement levels, repeat Step 2
with the unit activated.

. Review recorded data. If measurements are within the 100 gammas (1 milligauss) at one meter from the
instrument in all directions, the test is completed. If measurements exceed the limit, measure the ambient

and proceed to Step 6 or Step 7.

"V"

28



AE-26151/5E

11 Feb 1999

NOTE:

CABLES HAVE BEEN
OMITFED FOR CLARITY.

1 METER

WOOD SUPPORT

FIXTURE

AMSU
A

MAGNA PROBE
BEL-MOX-99-25_

__ GAUSSMETER 9901

Figure 10. RE04 Test Setup

.

7.

.

9.

NOTE

Measurements that exceed the 1 milligauss limit because the

interconnecting cable reduces the distance between the test probe and

the ULTT are exempted from this requirement. (Waiver/Deviation

Request/Approval, DO 16.)

In the event that the ambient level does not meet the requirement and the ambient cannot be reduced further

due to facility or area limitations, a minimum of three correlatable measurements shall be made in the axis

of maximum field intensity but at a shorter distance than 1 meter. The measured levels shall be able to

provide an approximate field intensity when projected to the 1-meter distance requirement. Measurements

and calculations of the ambient magnetic field shall be recorded and shall be part of the test data package.

In the event that the measured level exceeds the one milligauss required level, the measurements shall be

made to determine the location of the center of the magnetic dipole moment producing the out-of-limit

condition. A minimum of three correlatable measurements along an axis are required to plot the magnetic
field.

Record all measured data, indicating level and position of the probe. Note opposing magnetic dipole

moments, shield leakage, and all other pertinent data.

Repeat measurement within ten inches above and below the mid-height probe placement of 3.4.7.3. I (3).
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3.4.8 CS01/CS02 test. This test shall be used to determine if the AMSU system is susceptible to electromagnetic energy in
the frequency range of 30 Hz to 150 kHz injected in the main power leads. The instrument shall be operated in the IN

ORBIT mode. In addition, the METOP shall meet susceptible energy in the frequency range of 100 kHz to 50 MHz.

3.4.8.1 Test equipment. The following equipmentor equivalent (as defined in Table A-l) is required for this test:

a. Isolation Transformer, Solar Type 6220-1A

b. Amplifier, McIntosh Model MC-2205

c. Oscilloscope, Tektronix 7623

d. Signal Generator*, HP 83623A

e. Function Generator, HP 3325

f. Coupling Capacitor*, Solar 7415-1

g. Digital Voltmeter, HI' 3455A.

h. Attenuators*, HP 355 C/D

i. Oscilloscope*, Tek TDS 380

j. Amplifiers*, Ailtech 5001, 5020B

k. Current Probe*, Ailtech 91550-2B

1. Spectrum Analyzer*, HP 8566

m. Decoupling Coil*, 20 gI-I

n. LISN* per Figure 1

o. Filter box, Aerojet, T- 1289992-1.

3.4.8.2 Test limits. The performance characteristics of the AMSU instrument shall be met when the voltage of Figure 11 in

the frequency range of 30 Hz to 150 kHz is applied to the input power terminals. The METOP shall be subject to a common
mode sinusoidal noise of 300 mVp-p in the frequency range of 100 kHz to 50 MHz. The limit for METOP is for information

only. Data will be recorded but will not be compared against the limits. There is no pass/fail requirement.

3.4.8.3 Test procedure

3.4.8.3.1 Preparations

1.

2.

3.

Connect the test equipment as shown in Figure 12. Fill in Equipment Log on TDS 4.

Repeat Steps 2, 3, 4, and 5 of 3.4.5.3.1.

Cognizant of the power line under test, perform the functional test for susceptibility as indicated in Table V.

• For METOP Test step 10 only.
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To STE _"

I
I,

Isolation Transformer
Sobr 6220-1A

25 Pin Breakout Box
SK1358704-2

,,o'-b 6"0 6"'0
'1 2 3 4 5 6 7 8Re d

Ii 6-"o 6 o"b 6"o
Wht

OD

I
Power I Input Signal

Amplifier I (Mono)2
MC2205

Secondary

Osciloscope
Tektronix
TDS380

AMSU-A

(METSAT)

* Refer to the Table below for Breakout
Box setup configuration.

Note: Corresponding switches on
Breakout Box must be in the
open posit_on dunng the test
sweep.

Function
Generator
HP3325A

Breakout Box Setup Configuration Open

Test Type B/O Box Terminal Jumpers Corresponding

+28 V Main Load

28 V Main Load Rtn

+28 V Pulse Load

28 V Pulse Load Rtn

+28 V Analog Telemetry

28 V Analog Telemetry Rtn

From Row Color

l Red

1 White

3 Red

3 White

5 Red

5 White

7 Red

7 White

To Row Color

2 Red

2 White

4 Red

4 White

6 Red

6 White

8 Red

8 White

Transformer tp B/O Box Connection

From Row Color To

1 Red 1 White

3 Red 3

5 Red 5

7 Red 7

9 Red 9

10 Red 10

Row Color Switch

1,2

White 3, 4

White 5, 6

White 7, 8

White 9

10

Figure 12. CS01/CS02 Test Setup (Differential Mode)
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Table V. Functional Test for Susceptibility

Power line Under Test Specification Test Type Data Monitor Point

Main Load Bus AE-26156/3 (A1) Relative Radiometer NEAT -

AE.26156/4 (A2) Measurements" -

Pulse Load Bus AE-26156/3 (A1) - Warm Calibrate"
AE-26156/4 (A2.) - Warm Calibrate **

Analog Telemetry Bus AE-26156/3 (A1) - Full Print Data page 8
AE-26156/4 (A2) - Full Print Data page 3

+10V Interface Bus AE-26156/3 (A1) Scanner Commands Scanner ALIA2 Power

AE-26156/4 (A2.) Verification (Step 1 only) Scanner A2 Power

3.4.8.3.2 Test steps

1.

2.

.

4.

5.

6.

7,

.

.

10.

CAUTION

Do not connect the isolation transformer on the high side and return

lines simultaneously, without loading the secondary winding of the
transformer not used for test with a I ohm resistor.

Apply power to all the test equipment except the power amplifier.

Set function generator to scan from 30 Hz to 150 kHz, with the following frequency ranges being swept at a
rate of 90 seconds per range:

30 - 300 Hz 3.0 - 30.0 kHz

300 Hz - 3.0 kHz 30.0 - 150.0 kHz.

Set the scan mode to SINGLE Sweep.

Monitor the output signal with an oscilloscope and adjust the output level to the indicated voltage
requirement.

Set the appropriate switches to the OFF position on the breakout box.

Apply power to the power amplifier and adjust the amplifier and generator levels to obtain levels on the

display that are equal to or greater than the levels indicated in Figure 11.

Monitor the test sample for errors and at selected frequencies get a printout of the monitored channel's
performance data.

Record on TDS 4 the completion of scanning of each function generator's tuning range. Record each
frequency at which a failure occurs and the interference level threshold for failure.

Repeat Steps 5 through 8 on the power leads listed in 3.4.4.2.c, or Table A-III of Appendix A, or both.

The METOP instrument shall be connected as shown in Figure 13 or 14.

One sample of room ambient NEAT will be measured. Alternatively, distribution measurements are to be performed.
""From STE Digital A Data Command menu
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Figure 13. CS02 Common Mode Noise Test on the +28V Main Bus
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Figure 14. CS02 Common Mode Noise Test on the +IOV Interface Bus
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11. Applythepowertothetestequipment.

12. Sweepthefunctiongeneratorfrom100kHzto 50MHzinaminimumof five(6)frequencybands.Each
frequencyrangeshallbesweptat a90secondrate. Performdatacollectiontestin accordancewith
AppendixCduringthetestsweep(obtainabaselinebeforestartingthefrequencyscans,andensurethatthe
levelisaslowaspossible).

13. Monitortheoutputsignalwithanappropriatemeterandadjustthelevelasrequired.RecordonTDS5the
completionofscanningofeachfunctiongeneratorandvoltagelevelrange.

14. Monitorthetestsampleforerrors.

15. RecordonTDS5 thecompletionof eachrangeandeachfrequencyat whichafailureoccursandthe
thresholdlevelincaseofafailuretomeettherequirement.

3.4.9 CS06 test. This test shall be used to determine if the AMSU system is susceptible to electromagnetic energy from a
spike appearing on its ungrounded power leads. The instrument shall be operated in the IN ORBIT mode.

3.4.9.1 Test equipment. The following equipment or equivalent (as defined in Table A-1) is required for this test:

a. Transient Generator, Solar 7054-1

b. 10 laF Feedthrough Capacitors, Solar 6512-106R. METOP will use LISN's as shown in Figure 1.

c. Oscilloscope, Tektronix 7623.

3.4.9.2 Test limps. No failures shall occur when the voltage waveform of Figure 15 is applied to the input power line, at the
level and polarity indicated below:

Bus

+28V Main Bus

+28V Telemetry Bus

+28V Pulse Load Bus

+IOV Interface Bus

3.4.9.3 Test procedure

3.4.9.3.1 Preparations

1.

2

.

4

Spike Level

10V positive, 12V negative

10V positive, 12V negative

8V positive, 13V negative

IV positive, IV negative

Adjust the generator to produce the spike of Figure 15 to the level specified in 3.4.9.2.

Connect the test equipment per Figure 16. Place switches 1 through 23 on the Breakout Box to the OPEN

position. Fill in Equipment Log on TDS 6.

Repeat Steps 2, 3, 4, and 5 of 3.4.5.3.1.

Cognizant of the power line under test, perform the functional test for susceptibility as indicated in Table
III.
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t = 10 MICROSECONDS.

Figure 15. CS06 Transient Waveform
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\1
\1

TDS 380

SPike

Generator

70S4-1

OuWut

(Poroltol)

I

J1

AMSU-A

(METSAT)

/r_r

lk See Paragrleph 3.4.9.3.2.

Step 6.

lift Unit must be located

Inside screen room.

• Rod Terminal

0 White Tonfltnml

3.4.9.3.2

1.

2.

3.

4.

5.

6.

7.

.

Figure 16a. CS06 Test Setup (Differential Mode)

Test steps

Apply the spike at a 10 pps rate for 5 minutes to the main power line.

Monitor the test sample for errors.

Reverse the spike polarity and level as indicated in 3.4.9.2. Repeat Steps 1 and 2.

Record the completion of each test on TDS 6. If failures occur, record the pulse amplitude and polarity.

Repeat Steps 1 through 4 on the main power return line.

Repeat Steps 1 through 4 on the other lines listed in 3.4.4.2.d or Table A-III of Appendix A, as applicable.

Configure the test equipment as shown in Figure 16b. Close all switches on the Breakout Box, leaving
switches 12, 13, 24, and 25 in the OPEN position.

Repeat steps 1 through 4.

37



AE-2615I/5E
11Feb1999

• 10 V

(
I [
I I

/
/

(*) 12

(') 13

O Red Terminal

O White Terminal

I I c.,
Scope

I TDS $10

I
I

I Spike

I Generator

70$4-1

I" Output

I (PIllliloI)

,. "--,, I

] W25 To STE

Figure 16b. CS06 +10 V Interface Test Setup (Differential Mode)
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3.4.10 Radiated susceptibility test, RS03. This test shall be used to determine if the AMSU system is susceptible to electric

fields. The instrument shall be operated in the IN ORBIT mode.

3.4.10.1 Test equipment. The following equipment or equivalent is required for this test:

a. Speclxum Analyzer, HP 8566B

b. FrequencySynthesizer, HP 3325

c. Amplifier, AIL-Tech Models 5001, 5020B, 3552B, and 15100B; AR I00WI000M7 (Rental)

d. Travelling Wave Tube Amplifier (TWTA), Varian Models VZL-6941K1, VZS 6951K2, VZC 6961K2,
VZM 6991 K3; VZL-6942G 1, VZC6962G 1 (Rentals)

e. Field Stren=m.h Sensor, IFI EFS-1

f. Antenna, AIL-Tech Models 96003, 93490-1, and 93491-2

g. Antenna, Ridged Guide, Electro-Metrics Model RGA-180

h. Signal Generator, HP 83623A

Digital Voltmeter, HP 3455A

j. Electric Field Monitor, Amp Research, FM 2000, 10kHz to 1 GHz, with electric field probe PM 2000
(rental)

3.4.10.2 Test limits. The test will be performed at the radiated levels and frequencies indicated in Table VI. If susceptibility
is observed at any frequency, the field strength will be lowered to determine the threshold level.

V"

38



AE-2615l/5E
11Feb1999

Frequency

(MHz)

Table VI. Additional Test Frec uencies

METSAT

AMSU-A1

(V/M)

137.35/137.77

137.1 *

137.5/137.62 6.9

468 *

1544.5 * 10.5

1698.0 9.8

AMSU-A2

(V/M)

5.0

9.0

22.5

METOP**

AMSU-A1 AMSU-A2

(V/M) (V/M)

37 32

12 18

14 31

22.5

1701.3 * - 38 52

1702.5 4.8 8.2 -

1707.0 18.4 13.1 -

2230.0 * - 10 10

2247.5 4.3 10.3 -

5250.0 * - 38 45

7800.0 * - 8 13

14 kHz/500 MHz * 1 1 1 1

500 MHz/1 GHz * - - 1 1

1/18 GHz * - - 2 2

* Requires modulation of the

14 kHz to 18 GHz

137.1 MHz

468 MHz

1,544.5 MHz

1,701.3 MHz

2,2230 MHz

5,250.0 MHz

7,800.0 MHz

applied electric field as indicated below:

Amplitude modulated by a sine wave at 1 kHz with a
modulation depth of 50%.

Pulsed at 38.25 kHz PRF, 50% duty cycle.

Pulsed at 1 kHz PRF, 50% duty cycle.

FM, 400 kHz peak, deviation modulation index M = 1.

Pulsed 2.25 MHz PRF, 50% duty cycle.

Pulsed 4 kHz PRF, 50% duty cycle.

Pulsed width = 8.22 ms, chirp rate = -50 kHz/ms, PRF =

4.94 and pulsed width = 10.32, chirp rate = +_24 kHz/ms,
PRF = 4.94.

Pulsed 35 MHz PRF, 50% duty cycle.

** For information only. There are no pass/fail requirements.
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SIGNAL
GENERATOR

HP 8654.A

POWER
AMPLIFIER

SPECTRUM
ANALYZER
HP 8566B

ANTENNA
96003

1M

4_ SHIELDED ROOM
WALL

_4-1NCH

I ANTENNA

EFS-1 I

AMSU-A

J

14 kHz to 10 GHz Radiating Antennas

Manufacturer Model Frequency Range

_.IL Tech 96003 14 kHz - 30 MHz

6,1LTech 96002 30 MHz - 200 MHz

_,IL Tech 93490-1 200 MHz - 1 GHz

-lectrornetrics RGA-180 1 GHz - 18 GHz

14 kHz to 10 GHz Power Am )lifters

Manufacturer Model Frequency Range

AlL Tech 5001 14 kHz- 10 MHz

AlL Tech 5020B 1 MHz - 200 MHz

AlL Teoh 3552B 100 MHz- 520 MHz

AlL Tech 15100B 500 MHz - 1 GHz

Varian VZL-6941K1 1 GHz - 2 GHz

Varian VZS-6951 K2 2 GHz - 4 GHz

Varian VZC-6961K2 4 GHz - 8 GHz

Varian VZM-6991K3 8 GHz - 18 GHz

Figure 17. RS03 Test Setup, 14 kHz to 25 MHz

3.4.10.3 Test procedure

3.4.10.3.1 General. The output of the oscillator drives a power amplifier and antenna. For frequencies below 200 MHz a

field-strength sensor determines the field strength and maintains manual leveling of the power amplifier output. Above 200
MHz the output of the power amplifier shall be set, when possible, to develop 2 volts per meter up to 500 MHz. If
susceptibility occurs, the level will be lowered to determine the threshold.

3.4.10.3.2 Preparations
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1.

2.

3.

4.
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1. Connect the test equipment as shown in Figure 17 using the broadband antenna, AIL-Tech 96003. Fill in

Equipment Log on TDS 6.

2. Repeat Steps 2, 3, 4, and 5 of 3.4.5.3.1.

3. Perform the functional test for susceptibility in accordance with the Relative Radiometer NEAT

Measurements procedures specified in AE-26156/3 or AE-26156/4.

Test steps

Power on all test equipment for a 15-minute warmup.

Set the generator level control to REAR ONLY.

Adjust the signal generator for a 160mV output signal.

Adjust the electric field monitor to read the generated electric field on all three otthogonal axes. Since the

sensitivity presented in the monitor's digital display is 1.3 V/m minimum, adjust the electric field to read 2
V/m.

5. Adjust the level to that indicated in Table VI throughout the frequency range of 14 kHz to 1 MHz, in the
following steps:

14 - 50 kHz 100 - 500 kHz

50 - 100 kHz 300 - 1000 kHz.

6. As the frequency range is being scanned at a 90 sec rate, check the leveling by varying the signal drive to
the power amplifier.

7. At 1 MHz, switch the antenna FLINCTION switch to the 1 to 30 MHz range.

8. Adjust the level control to the power amplifier to the required level in the frequency range of 1 MHz to 30
MHz in the following steps:

1 - 5 MHz 5 - 10 MHz 10 - 30 MHz.

9. Monitor the Function Test for each channel by performing data collection test in accordance with Appendix
C. Record observation on TDS 7 and attach a printout of the monitored channels' performance data (obtain

a baseline before starting the frequency scans, and ensure that the level is as low as possible).

10. Replace the broadband antenna with the biconical antenna.

11. With the frequency set at 30 MHz, adjust the output of the power amplifier for 2 volts per meter.

12. Operate the test equipment controls during the scan. Monitor the test sample for errors while scanning the
frequency range between 25 and 200 MHz and recording the data as required in Step 9, using the following
frequency ranges:

30 - 50 MHz 50 - 100 MHz 100 - 200 MHz.

13. Connect the test equipment as shown in Figure 18. Calibration of a radiated level with a second antenna is

very time consuming and is only used for special critical frequencies. In cases where the power amplifier

gain is relatively flat, the electric field will be calibrated for the required voltage at the lowest level of the
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frequency spectrum. To monitor or calibrate radiated level, or both, use the electric field monitor and

antennas indicated in 3.4.6.

j-

NOTES:

1. DC BOND OF GROUND PLANE TO ENCLOSURE SHALL NOT
EXCEED 2.5 MILLIOHMS.

2. MOST CABLES HAVE BEEN OMITTED FOR CLARITY.

1)

I_ POWER

GROUND
PLANE

AMSU
A

GND

5512-106R

POWER CABLE

0.6 METER 1 METER_

_1 METER 1 METER /

"_/ CALIB. POSITION
10 _2 CM POSITION

I SIGNAL
SOURCE

I POWER AMPL & TWTA
SIG GEN - HP 8654A

Figure 18. RS03 Test Setup, 200 MHz to 12 GHz

42



AE-26151/5E
11 Feb 1999

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Adjust the gain of the amplifier for 2 volts per meter field strength at 200 MHz. Monitor the level with the

electric field monitor or by monitoring the power input to the antenna via a directional coupler. Set the
level using the following equation:

PT (dBm) = [30 dB + 10 Loglo (4re) + 20 LOglO R + 20 Loglo (E) - 10 Loglo (377) -

10 LOg lO (GT) ] - [Directional Coupler/Cable Losses]

Where: PT = Transrmtter power (dBm)

R = Distance from transmitting antenna (meters)

E = Required electric field intensity (volts/meter)

G T = Gain of the transmitting antenna.

(Precalculated charts for the desired field strength are available from the Test Engineer.)

Make a scan at this level while monitoring the spectrum analyzer to maintain the required power level in
dBm.

If susceptibility occurs, reduce the output power of the amplifier and determine the susceptibility threshold.
Record all pertinent information on TDS 7.

Connect the log conical (or horn) antenna as shown on in Figure 18 and connect to the appropriate
amplifier.

Adjust the gain of the amplifier to the power level indicated in the precalculated chart to produce 2 volts per

meter from 200 to 500 MHz (18 GHz for the METOP instrument) or use the calibration procedure of Step
13.

If susceptibility, occurs, reduce the output power of the power amplifier and determine the susceptibility
threshold. Record all pertinent information on TDS 7.

Using the appropriate antenna, repeat susceptibility testing at the specific levels and frequencies indicated in
Table VI, through the frequency range of 500 MHz to 1 GHz.

Obtain a plot of the spectrum analyzer "Peak Search" presentation indicating frequency and attained level.

Record the completion of the frequency band and appropriate information in the event of a susceptibility
indication.

Continue the test with the same set up throughout the frequency, range of 500 MHz to 1 GHz at 2
volts/meter level. Use the following frequency bands:

200 - 500 MHz 500 - 1000 MHz

Using the horn antenna and the TWT amplifiers, cover the frequency range of 1 to 18 GHz. Use frequency
range steps that provide a reasonably flat response of the amplifier.
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25.

26.

27.

28.

29.

Using the appropriate antenna and amplifier, perform the special frequency test indicated in Table VI.

Calibrate the applied field with the two antenna methods.

Supply the indicated frequency at the required level for 90 seconds. At the mid interval of the applied time,

rotate the antenna to the other polarization.

Record the completion of the frequency test and all appropriate information in the event of a susceptibility
indication.

Repeat steps 25 through 28 for the other discrete frequencies.

I
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4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Aerojet Quality Assurance shall inspect in accordance with the requirements of this test

procedure, S-480-79, and S-480-80. Quality Control shall verify all test set-ups prior to start of test. Bonded software shall
be used for all' tests and shall be obtained from Quality Control. Quality Control shall review all test data for conformance to

success criteria. The test data shall include test limits. For tests that satisfy requirements from S-480-80 on protoflight and
flight units, customer representatives shall be invited to monitor tests and shall be invited to review the data and show

approval on the test data sheets.

4.1.1 Test facilities. Unless otherwise specified, the examinations and tests described herein shall be conducted at Aerojet
Electronic Systems Division, Azusa facility.

4.2 Monitoring procedures. All tests shall be monitored by Quality Assurance.

4.2.1 Test equipment. Test equipment calibration procedures shall comply with the requirements of
MIL-STD-45662.

4.3 Monitoring procedures for materials. Not applicable.

4.4 Certification. Certification for handling ESD-sensitive equipment is required for all personnel working on the assembly
and test of the AMSU-A instrument per STD-2454.

4.5 Test methods

4.5.1 Accept-reject criteria. The accept-reject criteria for each examination or test shall be as specified in the data sheets
included in each phase of the applicable test procedure. The test results shall be recorded on the data sheets to demonstrate

compliance with the applicable specification requirements. Methods of analysis shall be appropriate for the parameters being
inspected. It shall be the responsibility of Aerojet to review the test data and determine conformance of the unit under test to

the performance requirements contained in S-480-80 and this specification.

In the event of a failure during any phase of this test procedure, the test activity shall record the required information on the

Test Anomaly Report (TAR) and alert the design assurance and quality engineers. Except for Conducted and Radiated
Emission (CE and-RE) tests, which are non-destructive, the testing must be stopped until a complete description of the

observed anomaly failure is documented and a Failure Analysis Strategy (FAS) is formulated, documented, and implemented

to preclude loss of information or evidence tliat may facilitate determining the failure cause. The full spectrum of interference
is required in order to formulate a plan of action. Conducted and Radiated Susceptibility (CS and RS) tests can be continued

only after assuring that the data collection activity will not damage or stress any of the components of the AMSU-A

instrument. The cognizant reliability engineer, quality assurance engineer, and the system or responsible test engineer shall
jointly develop the FAS. Analysis and reporting shall be performed per Aerojet procedures.

4.5.2 General A test report shall be prepared in accordance with paragraph 4.5.2.1.1 at the successful completion of

testing. This report shall include all data sheets associated with the tests on the unit plus the data reduction and analysis of

specific parameters required by each applicable test procedure specification obtained from screen printouts and plots, and

oscilloscope photographs or magnetic recordings. During tests in which a CRT screen is to be printed or plotted and retained
as a data sheet, the following annotation shall be applied:
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Engineer:

QualityControl:

Customerrepresentative:

Test Paragraph No.:

Subassembly/Assembly Serial No.:

(Signature) (Date)

(Signature) (Date)

(Signature) (Date)

The report shall also include a certification statement.

4.5.2.1 Acceptance test reports

4.5.2.1.1 Format. The acceptance test report shall be prepared and shall include, as a minimum, the following:

a. Title page

b. Table of contents

c. Summary

d. Reason for test

e. Abstract, conclusions, and recommendations

f. References

g. Results of tests

h. Test data.

4.5.2.1.2 Test data. The test data included in the report shall be that which was obtained in the tests specified herein and

recorded on the Test Data Sheets (TDS), printouts, and plots.

J
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. PREPARATION FOR DELIVERY

Not applicable.

6. NOTES

6.1 Intended use. The intended use of this process specification is to establish the general methods and acceptance test

procedures for Electromagnetic Interference (EMI), Electromagnetic Radiation (EMR), and the Electromagnetic
Compatibility (EMC) procedures for the Advanced Microwave Sounding Unit - A (AMSU-A).

6.2 Abbreviations and acronyms

AF

AM

AMSU

Audio frequency

Amplitude modulated

Advanced Microwave Sounding Unit

BB Broadband

CCA

CCS

CE
C.P.

CRT

CS

Card cage assembly
Computer Controlled System
Conducted emissions

Current probe

Computer screen display
Conducted susceptibility

DMM Digital multimeter

EMC

EMI

EMISM
EMR

ESD

Electromagnetic compatibility

Electromagnetic interference

Electromagnetic interference safety margin

Electromagnetic radiation
Electrostatic discharge

FAS
FM

Failure Analysis Strategy
Frequency modulated

GeD.

GFE

GIIS

GSE

GSFC

Generator

Government furnished equipment

General Instrument Interface Specification

Ground Support Equipment

Goddard Space Flight Center

HF

HP
High frequency
Hewlett-Packard

IFI

ITT
Instruments for Industry

International Telephone and Televaph

LPT Limited Performance Test

RE

RF
RIFI

Radiated emissions

Radio frequency

Radio interference, field intensity
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RMS

RS
Root mean squared

Radiated susceptibility

SHF

SP6T

SS

STE

Super high frequency

Single pole six throw
Solid state

Special Test Equipment

TAR

TDS

TWTA

Test Anomaly Report
Test Data Sheet

Traveling wave tube amplifier

UHF

LrIIS
Ultra high frequency

Unique Instrument Interface Specification

VHF Very high frequency

6.3 Changes. The outside margins of this document have been marked to indicate where modifications, deletions, or

additions have been made since the previous issue. This is done solely as a convenience to users, who are cautioned to

evaluate the requirements of this change and the parent standard based on the entire content as written, regardless of the

marginal notations and relationship to the previous issue.

_.j,
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APPENDIX A TEST INSTRUMENTATION

Test instrumentation list for EMI/EMC tests. See Table A-I.

Relative gain of the 94455-1 biconical antenna. The calculations for the gain of the biconical antenna and the tuned

dipole antenna referenced to an isotropic radiator are listed in Table A-II. The delta difference of the antennas will provide
relative gain of one with respect to the other. The basic equation for the calculations is:

AF = 20Loglo f- lOLoglo G - 29.78 dB/m

Where: AF = Antenna Factor in dB

f = Frequency in MHz

G = Gain (power ratio).
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Table A-I. Test Instrumentation List for EMI/EMC Tests (Sheet 1 of 2)

Description

EMI RECEIVERS AND METERS

Calculator-Controlled EMI System,
20 Hz-1 GHz, containing:

(a) EMC-10 (20 Hz-50 KHz)
(b) EMC-25 (10 KHz-1 GHz)
(c) HP-9836S Calculator
(d) DIU-125, DSA-125, SU-125

Spectrum Analyzer
(a)Computer
(b) Plotter
(c)Printer
Oscilloscope
Gauss Meter

Digital Voltmeter

SIGNAL GENERATORS/SOURCES

Function Generator,

Sweep Generator
RF Transient Generator

AMPLIFIERS

Audio Amplifier, 200W. 20 Hz-50 KHz
Broadband Linear, 50W, 10- KHz-10 MHz
Broadband Linear, 50W, 1-200 MHz
Broadband Linear, 50W, 100-520 MHz

Broadband Linear, 20W, 500-1000 MHz
TWTA, 20W, 1-2 GHz
TWTA, 20W, 2-4 GHz
TWTA, 20W, 4-8 GHz
TWTA, 20W, 8-18 GHz

Amplifier (Amp), 2-4 GHz
Amp, 60dB, 100-450MHz, NF-1.5 dB
Amplifier
Amplifier

CURRENT FIELD PROBES

RF Current Probe, 30 Hz-100 MHz

Magnetometer Probe
Magna Probe

Name

Electro-Metrics

Hewlett-Packard

!Tektronix

FW Bell
IHewlett-Packard

!Hewlett-Packard
Wiltron
Solar Elect.

Mclntosh
AlL Tech.

!AlL Tech.
JAIL Tech.
i AIL Tech.
Varian
Vadan

Varian
Varian
MITEQ
RHG Elect Lab
Hewlett-Packard
Hewlett-Packard

IAIL Tech
i Hewlett-Packard
IFW Bell

Field Strength Sensor

ANTENNAS

Double-Ridged Guide Antenna, 1-18 GHz
Log Spiral Antenna, 0.2-1 GHz
Biconical Antenna, 20-200 MHz

Parallel Element, 200V/m, 10 KHz-30 MHz
Log Spiral, 200 MHz to 1 GHz
Biconical, 20-200 MHz

Active Rod w/Counterpoise,
14 kHz to 30 MHz

IFI

EMCO
AlL Tech.
AlL Tech.

AlL Tech.
EMCO
EMCO
EMCO

Man_actumr*
Model No.

CCS-125

8566B
9836
7090A
2678A
7626
9901

3455A

3325
6659B
7054-1

MC-2205
5001
5020B

3552B
15100B
VZL-6541 K1
VZS-6951 K2

VZC-6961 K2
VZM-6991 K3
AFD3-025-035-13
1CLW300CM
HP8447F
HP-461A

91550-1
3529A
BEL-MOX-99-2506
EFS-1

3115
93490-1
96002
96003

3101
3104
3301B

CE

X

X

X
X

X

• Or Equivalent

Test Usage
IRE ! CS BS

X
X

X

X
X X
X

X
X
X
X
X
X
X

X
X

X
X
X
X

X
X

X

X X
X X
X

X
X
X
X
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Table A-I. Test Instrumentation List for EMI/EMC Tests (Sheet 2 of 2)

Description

COUPLERS

' Isolation Transformer, 30 Hz-250 kHz

PERIPHERALS

Oscilloscope Camera
Intelligent Serial Thermal Printer

ACCESSORIES

10 pF Feedthrough Capacitor, 1 KHz-1 GHz

MISCELLANEOUS

Breakout box
EMI Filter Box

Manufacturer*

Name Model No.

Solar Elect.

Tektronix
Hewlett-Packard

Solar Elect.

Aerojet
Aerojet

AE-2615 I/5E
11 Feb 99

Test Usage
CE RE CS RS

6220-1 A X

C12 X
2673A X

6512-106R X X X

* Or Equivalent.

- X
T-1289992-1 X

X X X
X X X

Table A-II. Relative Gain of the 94455-1 Biconical Antenna and a Tuned Dipole

Frequency (MHz) Gain (Numeric)

25

30

50

70

100

Biconical Tuned Dipole Relative Biconical

0.036 1.472 -1.436

0.054 1.191 -1.137

0.173 1.513 -1.34

0.777 1.486 -0.709

0.617 1.555 -0.938

150 0.549 1.331 -0.782

200 1.171 1.242 -0.071
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Table A-III. EMI/EMC Test Performance Matrix

(Qualification Test)

Test Method& Description

CE01 (30 Hz to 20 kHz) DM
CM

CE03 20 kHz to 50 MHz) DM
CM

CS01/CS02 (30 Hz to 150 kHz) DM

CS02 (100 kHz to 50 MHz) CM

CS06 (Spike) DM

RE02 *

RE04

RS03

Requirement

t.--

(n O

LU UJ

X

X

X X

X

X

X

X X

X X

X

X X

¢:

n--
¢D

¢D

n" >,

r,r" "_ t.n _D ¢)

,::=

133 _D "0 O _ b m --

-$- ¢_ -I- OJ ÷ ¢M -$- _ -I-

XXXXXX XXX

T T T T

XXXXXX XXX

T T T T

XXXXXX XX

X X X X

XXXXXX XX

rr"

r-

E

-r"

(,0

X

X

X

X

X

X Test performed on powerline.

T Test pertormed together withhigh sideand return.

* For Acceptanceonly,performelectricfield radiationfrequency range2010 - 2040 MHz (paragraph3.4.6)

and frequency rangeof Table IV.

j
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20. APPENDIX B TEST DATA SHEETS

This appendix contains the test data sheets (TDS) for the inspections and test procedures in Section 3.

AE-2615 I/5E

11 Feb 99

TDS

1 3.4.5:
2 3.4.6:

3 3.4.7:

4 3.4.8:

5 3.4.8
6 3.4.9:

7 3.4.10:

Page

CE0 lICE03 Test ................................................................................................................................. B-2

RE02 Test ........................................................................................................................................... B-6
RE04 Test ........................................................................................................................................... B-9

CS01ICS02 Test ................................................................................................................................ B-12

CS02 CM Noise Test ......................................................................................................................... B- 16

CS06 Test .......................................................................................................................................... B- 18
RS03 Test .......................................................................................................................................... B-20
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AE-2615l/5E
11Feb99

TESTDATA SHEET 1 (Sheet 1 of 4)
3.4.5:CE01/CE03 Test

Test Setup Verified:

.Signature

3.4.5.3.1 Step 1" Test Equipment Log
Item Manufacturer Model/

Part No.
Aerojet

Inventory No. Calibrati°nIDate

Calibration
Due Date

3.4.5.3.2:

Step

4

4

7

7

7

7

7

7

7

7

NOTE:

Emission Measurements, 30 Hz to 20 kHz, (DM)

Power Line Band Required Emissions within limits?

Unit

+28V Main Bus Narrow

28V Main Bus Rtn Narrow

+28V Telemetry Bus Narrow

28V Telemetry Bus Rtn Narrow

+28V PLB Narrow

28V PLB Rtn Narrow

See Figures 2 & 3

See Figures 2 & 3

See Figures 2 & 3

See Figures 2 & 3

See Figures 2 & 3

See Figures 2 & 3

+lOV Interface Bus Narrow See Figures 2 & 3

10V Interlace Bus Ret Narrow See Figures 2 & 3

Safety Heater

Safety Heater Return

Narrow See Figure 4

Narrow See Figure 4

Yes No

Comments/
Observations

Serial No.

Shop Order

Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments
or observations, etc.) to this data sheet.

Siqnature/Date

Engineer:

Quality Control:

.Oper Customer Representative:

B-2
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Test Setup Verified:

TEST DATA SHEET 1 (Sheet 2 of 4)
3.4.5:CE01/CE03 Test

Signature

AE-26151/5E

11 Feb 99

3.4.5.3.2:

Step

4

7

7

7

Emission Measurements, 30 Hz to 20 kHz, (CM)

Power Line Band Required Emissions within limits?

+28V Main Bus

+28V Telemetry Bus

+28V PLB

+10V Interface Bus

Narrow

Narrow

Na_ow

Nar_w

Yes No

See Figure 2

See Figure 2

See Figure 2

See Figure 2

Comments/
Observations

NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments
or observations, etc.) to this data sheet.

Unit

Serial No.

Shop Order Oper

Siqnature/Date

Engineer:

Quality Control:

Customer Representative:

B-3



AE-2615 l/5E
11 Feb 99

TEST DATA SHEET 1 (Sheet 3 of 4)
3.4.5:CE01/CE03 Test

Test Setup Verified:

Signature

3.4.5.3.1 Step 1" Test Equipment Log
Item Manufacturer Model/

Part No.
Aerojet

Inventory No.

Calibration Calibration

Date Due Date

3.4.5.3.2:

Step

Emission Measurements, 20 kHz to 50 MHz,

Power Line Band Required

4 +28V Main Bus

4 28V Main Bus Rtn

7 +28V Telemetry Bus

7 28V Telemetry Bus Rtn

7 +28V PLB

7 28V PLB Rtn

7 +10V Interface Bus

7 10V Interface Bus Ret

7 Safety Heater

7 Safety Heater Return

(DM)

Narrow See Figures 2 & 3

Narrow See Figures 2 & 3

Narrow See Figures 2 & 3

Narrow See Figures 2 & 3

Narrow See Figures 2 & 3

Narrow See Figures 2 & 3

Narrow See Figures 2 & 3

Narrow See Figures 2 & 3

Narrow See Figure 4

Narrow See Figure 4

Emissions within limits?

Yes No

Comments/
Observations

NOTE:

Unit

Serial No.

Shop Order

Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments
or observations, etc.) to this data sheet.

Si.qnature/Date

Engineer:

Quality Control:

Oper Customer Representative:

B-4



TEST DATA SHEET 1 (Sheet 4 of 4)
3.4.5:CE01/CE03 Test

Test Setup Verified:

Signature
3.4.5.3.1 Step 1- Test Equipment Log

Item Manufacturer Model/

Part No.
Aerojet

Inventory No.

Calibration

Date

AE-26151/5E

l I Feb 99

Calibration

Due Date

3.4.5.3.2:

Step I

4 +28V Main Bus

7 +28V Telemetry Bus

7 +28V PLB

7 +10V Interface Bus

NOTE:

Emission Measurements, 20 kHz to 50 MHz, (CM I

Power Line Band Required Emissions within limits? Comments/

Yes No Observations

Narrow See Figure 3

Narrow See Figure 3

Narrow See Figure 3

Narrow See Figure 3

Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments
or observations, etc.) to this data sheet.

Unit

Serial No.

Shop Order Oper

Siqnature/Date

Engineer:

Quality Control:

Customer Representative:

B-5



AE-2615 l/5E
11 Feb 99

TEST DATA SHEET 2 (Sheet 1 of 3)
3.4.6:RE02 Test

Test Setup Verified:
Signature

3.4.6.3.1 Step 1" Test Equipment Log

Item Manufacturer ModeV
Paa No.

Aerojet
Inventory No.

Calibration
Date

Calibration
Due Date

B-6



AE-26151/5E
I 1 Feb 99

Test Setup Verified:

3.4.6.3.2:

Step

12

15

16

19

21

21

21

21

21

21

21

21

TEST DATA SHEET 2 (Sheet 2 of 3)

3.4.6:RE02 Test (Cont)

Emission Measurements

Antenna/Frequency

All except Horn
14 kHz to 1 GHz

All except Horn
14 kHz to 1 GHz

Horn, RGA-180
1 to 2 GHz

Biconical, EMCO 3104

121.5 MHz with Ampl

Log Conical, EMCO 3101
243 MHz, 401.65 MHz, &

406.05 MHz with Ampl

Horn, RGA-180
2010 to 2040 MHz with

Ampl

Biconical/Log Conical
59.458 to 751.944 MHz

Band

Narrow

Broad

Narrow

Narrow

Narrow

Narrow

Narrow

Signature

Required

See Figure 6

See Figure 7

See Figure 6

No narrow-

band freq.
> -150 dBm

No narrow-

band freq.
> -150 dBm

No narrow-

band freq.
> -120 dBm

No narrow-

band freq.
> -60 dBm

400 to 500 MHz Narrow -107.1dBm

2to 18 GHz Narrow Figure 3

1217 to 1227 MHz Narrow -111.8 dBm

1565 to 1614 MHz Narrow -111.2 dBm

2051.9 to 2055 MHz Narrow -126.7 dBm

5254.7 to 5255.3 MHz Narrow -122.8 dBm

5450 to 5825 MHz Narrow -80.7 dBm

Emissions within limits?

Yes No

Comments/

Observations

NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments
or observations, etc.) to this data sheet.

B-7



AE-2615 l/5E

11 Feb 99

Test Setup Verified:

3.4.6.3.2: Emission Measurements

TEST DATA SHEET 2 (Sheet 3 of 3)

3.4.6:RE02 Test (Cont)

Signature

Step Antenna*/Frequency

Range (MHz)

22

22

22

22

22

22

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

Band Radiation

Limit (dBm)

Emissions within limits?

Yes No

118.000 - 120.000 Narrow -100 / Table IV

120.000 -121.450 Narrow -125 / Table IV

121.450- 121.485 Narrow -145/Table IV

121.515- 121.550 Narrow -145/Table IV

121.550- 123.000 Narrow i-125/Table IV

123.000- 125.000 Narrow -100/Table IV

236.000 - 240.000 Narrow -100 / Table IV

240.000 - 242.925 Narrow -125 / Table IV

242.925 - 242.975 Narrow -145 / Table IV

243.025 - 243.075 Narrow -145 / Table IV

243.075 - 246.000 Narrow -125 t Table IV

246.000 - 250.000 Narrow -100 / Table IV

385.100 - 401.100 Narrow -100 / Table IV

401.100 - 405.900 Narrow -125/Table IV

405.900 - 406.000 Narrow -145 / Table IV

406.1 00 - 406.200 Narrow -145 / Table IV

406.200 - 411.00 Narrow -1251 Table IV

411.000 - 425.000 Narrow -100 / Table IV

396.000 - 401.500 Narrow -125 / Table IV

401.500 - 401.600 Narrow -145 /Table IV

401.700 - 401.800 -145 / Table IV

401.800- 406.000 -125/Table IV

Narrow

Narrow

Comments/
Observations

All frequency ranges

polarization.

are to be performed with antenna in both vertical and horizontal

Siqnature/Date

Unit Engineer:

Serial No. Quality Control:

Shop Order Oper Customer Representative:

j
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AE-2615 I/5E

11 Feb 99

TEST DATA SHEET 3 (Sheet 1 of 3)
3.4.7:RE04 Test

Test Setup Verified:

Signature

3.4.7.3.1 Step 2: Test Equipment Log
Item Manufacturer ModeV

Pad No.
Aerojet

Inventory No.

Calibration

Date
Calibration
Due Date

I
i
i

J

3.4.7.3.2 Ste netic Field Emissions

Step Direction* Measured Required Mag field within limits?

0 degrees

30 degrees

60 degrees

See 3.4.7.2

See 3.4.7.2

See 3.4.7.2

90 degrees See 3.4.7.2

120 degrees See 3.4.7.2

150 degrees See 3.4.7.2

180 degrees See 3.4.7.2

See 3.4.7.2210 degrees

240 degrees

270 degrees

300 degrees

330 degrees

See 3.4.7.2

See 3.4.7.2

See 3.4.7.2

See 3.4.7.2

Yes No

Comments/

Observations

NOTE:

Unit

Serial No.

Shop Order

Attach all backup data generated
comments or observations, etc.) to this data sheet.
Relative to instrument connector side.

Oper

during the test (photos, printouts, plots, test log, additional

Signature/Date

Engineer:

Quality Control:

Customer Representative:

B-9



AE-2615 I/SE
11 Feb 99

Test Setup Verified:

3.4.7.3.2 0 inches above):

Step Direction* Measured

0 degrees

30 degrees

60 degrees

90 degrees

TEST DATA SHEET 3 (Sheet 2 of 3)

3.4.7:RE04 Test (Cont)

Signature

_agnetic Field Emissions

Required

See 3.4.7.2

See 3.4.7.2

See 3.4.7.2

See 3.4.7.2

120 degrees See 3.4.7.2

150 degrees See 3.4.7.2

180 degrees See 3.4.7.2

210 degrees See 3.4.7.2

240 degrees See 3.4.7.2

270 degrees See 3.4.7.2

300 degrees See 3.4.7.2

330 degrees See 3.4.7.2

Mag field within limits?

Yes No

Comments/

Observations

NOTE:

t

Attach all backup data generated during the test (photos, printouts, plots, test log, additional
comments or observations, etc.) to this data sheet.
Relative to instrument connector side.

B-10



AE-26151/5E
l i Feb99

Test Setup Verified:

TEST DATA SHEET 3 (Sheet 3 of 3)

3.4.7: R.EIM, Test (Cont)

Signature

3.4.7.3.2 Step 9 (10 inches above): I

Direction" Measured

4a_._q.neticField Emissions

Required

270 degrees

Mag field within limits?

Yes No

0 degrees See 3.4.7.2

30 degrees See 3.4.7.2

60 degrees See 3.4.7.2

90 degrees See 3.4.7.2

120 degrees See 3.4.7.2

150 degrees See 3.4.7.2

180 degrees See 3.4.7.2

210 degrees See 3.4.7.2

240 degrees See 3.4.7.2

See 3.4.7.2

300 See 3.4.7.2 ;

See 3.4.7.2

Comments/

Observations

NOTE: Attach all backup data generated during the test (photos, printouts, plots, test log, additional comments
or observations, etc.) to this data sheet.

* Relative to instrument connector side.

Siqnature/Date

Unit Engineer:

Serial No. Quality Control:

Shop Order Oper Customer Representative:

B-1I



AE-26151/5E

11 Feb 99

TEST DATA SHEET 4 (Sheet 1 of 4)
3.4.8:CSOI/CS02 Test

Test Setup Verified:

Signature

3.4.8.3.1 Step 1: Test Equipment Log

Item Manufacturer Model/
Part No.

Aerojet

Inventory No.

Calibration

Date
Calibration
Due Date

3.4.8.3.2: Susceptibility to Injected Electromagnetic Energy on Power Leads, 30 Hz to 150 kHz

+28V Main Power Bus

Frequency

Range

Test

Level

(Volts)

Signal Type
or

Waveform

Limit Factor*

ST EL SL

Spec Limit
Criteria

(Volts)

Comments/

Observations

* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit

NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional
comments or observations, etc.) to this data sheet.

Unit

Serial No.

Shop Order Oper

Siqnature/Date

Engineer:

Quality Control:

Customer Representative:

B-12



28V Main Bus Return

TEST DATA SHEET 4 (Sheet 2 of 4)

3.4.8:CS01/CS02 Test (Cont)

AE-26151/5E

I 1 Feb 99

Frequency
Range

Test

Level

(vows)

Signal Type
or

Waveform

Limit Factor*

ST EL SL

Spec Limit
Criteria

(Volts)

Comments/
Observations

+28V Pulse Load Bus

Frequency Test
Range Level

(Volts)

Signal Type
or

Waveform

Limit Factor*

ST EL SL

Spec Limit
Criteria

(vows)

Comments/
Observations

28V Pulse Load Bus Return

Frequency
Range

Test
Level

(Vo,s)

Signal Type
or

Waveform

Limit Factor*

ST EL SL

Spec Limit
Criteria

(voJts)

Comments/

Observations

* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit

B-I3



AE-2615 l/5E
11 Feb 99

TEST DATA SHEET 4 (Sheet 3 of 4)

3.4.8:CS01/CS02 Test (Cont)

+28V Analo9 Telemetry Bus
Frequency

Range
Test
Level

(Voits)

d

Signal Type
or

Waveform

Limit Factor*

ST EL SL

Spec Limit
Criteria

(Volts)

Comments/
Observations

28V Analog Telemetry Bus Return
Frequency

Range
Test
Level

(vows)

Signal Type
or

Waveform

Limit Factor*

ST EL SL

Spec Limit
Criteria

(Vows)

Comments/
Observations

+lOV Interface Bus
Frequency

Range

i

I
i

Test
Level

(Volts)
t

Signal Type
or

Wave form

Limit Factor*

ST EL SL

Spec Limit
Criteria

(Volts)

Comments/
Observations

* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit

B-14



TEST DATA SHEET 4 (Sheet 4 of 4)

3.4.8:CS01/CS02 Test (Cont)

AE-26151/5E
11 Feb 99

IOV Interface Bus Return

Frequency

Range

Test

Level

(Volts)

Signal Type
or

Waveform

Limit Factor*

ST EL SL

Spec Limit
Criteria

(Volts)

I

F

Comments/
Observations

* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit

B-15



AE-26151/5E
11 Feb 99

TEST DATA SHEET 5 (Sheet 1 of 2)
3.4.8:CS02 Test (CM)

Test Setup Verified:
Signature

3.4.8.3.1 Step 1 : Test Equipment Log

Item Manufacturer Model/
Part No.

Aerojet
Inventory No.

Calibration
Date

Calibration
Due Date

3.4.8.3.2: Susceptibility to Injected Electromagnetic Energy on Power Leads, 100 kHz to 50 MHz, CM

+28V Main Power Bus Return

Frequency
Range

Test
Level

(Volts)

Signal Type
or

Waveform

Limit Factor*

ST EL SL

Spec Limit
Criteria

(Volts)

Comments/
Observations

* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit

NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional
comments or observations, etc.) to this data sheet.

Siqnature/Date

Engineer:

Quality Control:

Oper Customer Representative:

Unit

Serial No.

Shop Order

B-16



+28V Pulse Load Bus Return

TEST DATA SHEET 5 (Sheet 2 of 2)

3.4.8:CS02 Test, (CM) (Cont)

AE-2615 I/5E
11 Feb 99

Frequency

Range

Test

Level

(Volts)

Signal Type
or

Waveform

Limit Factor*

ST EL SL

Spec Limit
Criteria

(vows)

Comments/
Observations

+28V Analog Telemetry Bus Return
Frequency

Range

Test
Level

(vo=ts)

Signal Type
or

Waveform

Limit Factor*

ST EL SL

Spec Limit
C_eda

(Volts)

Comments/
Observations

+10V Interface Bus Return

Frequency
Range

Test
Level

(Volts)

Signal Type
or

Waveform

Limit Factor*

ST EL SL

Spec Limit
Criteria

(VoWs)

Comments/
Observations

"ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit

B-17



AE-2615I/SE

11 Feb 99

TEST DATA SHEET 6 (Sheet 1 of 2)
3.4.9:CS06 Test

Test Setup Verified:

3.4.9.3.1 Step 3: Test Equipment Log
Item

Signature

Manufacturer Model/

Part No.
Aerojet

Inventory No.

Calibration
Date

Calibration
Due Date

3.4.9.3.2: Susceptibility to Injected Transients on Power Leads

+28V Main Power Bus

Pulse Amplitude

and Polarity

Signal Type
or

Waveform

Test Limit Factor*
Level

ST EL SL

10V, Positive See Figure 9

12V, Negative See Figure 9 t

Spec Limit
Criteria

Comments/
Observations

+28V Analog Telemetry Bus
Pulse Amplitude

and Polarity

IOV, Positive

Signal Type
or

Waveform

See Figure 9

12V, Negative See Figure 9

Test

Level

Limit Factor*

ST EL SL

Spec Limit
Criteria

Comments/
Observations

* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit

Unit

Serial No.

Shop Order Oper

Siqnature/Date

Engineer:.

Quality Control:

Customer Representative:

J
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TEST DATA SHEET 6 (Sheet 2 of 2)

3.4.9:CS06 Test (Cont)

AE-26151/5E

11 Feb 99

+28V Pulse Load Bus

Pulse Amplitude
and Polarity

Signal Type
or

Waveform

8V, Positive See Figure 9

13V, Negative See Figure 9

Test
Level

Limit Factor*

ST EL SL

Spec Limit
Criteria

Comments/
Observations

+IOV Interface Bus

Pulse Amplitude

and Polarity

Signal Type
or

Waveforrn

10V, Positive See Figure 9

12V, Negative See Figure 9

Test

Level

Limit Factor*

ST EL SL

Spec Limit
Criteria

Comments/
Observations

* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit

B-19



AE-2615l/5E
11Feb99

TEST DATA SHEET 7 (Sheet 1 of 2)
3.4.10:RS03 Test

Test Setup Verified:

Signature

3.4.10.3.2 Step 1: Test Equipment Log

Item Manufacturer ModeV
Pa_ No.

Aerojet

Inventory No.

Calibration
Date

Calibration

Due Date

qOTE:

Unit

Serial No.

Shop Order

Attach all backup data generated during the test (photos, printouts, plots, test logs, additional
comments or observations, etc.) to this data sheet.

Siqnature/Date

Engineer:

Quality Control:

Oper Customer Representative:

B-20



TESTDATA SHEET 7 (Sheet 2 of 2)

3.4.10:RS03 Test (Cont)

AE-2615 I/5E

11 Feb 99

3.4.10.3.3: Suscepti

Frequency
Range

)ility to Radiated Electric Fields

Test Signal Type Limit Factor*
Level or

V/m Waveform ST EL SL

Spec Limit
Criteria

Vim

Comments/

Observations

* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit

B-2I
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Thispage intentionally left blank.
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30. APPENDIX C EMI DATA COLLECTION

This Appendix contains the EMI data collection process and steps performed during EMI testing.

30.1 EMI data collection during the susceptibility tests. EMI data collection during the susceptibility tests will be

accomplished by the following data collection steps.

30.2 Data collection. Actual data collection will be accomplished as described in the following steps.

1. Start data collection. From the Main menu, select command "[ 7 } SPECIAL CYCLE CALIBRATION".

The CRT screen will go into the TEST INITIALIZATION menu. Select command "[ 13 ] SCANS TO

ACQUIRE". Enter 24 as the number of scans (for 90 second sweep time).

2. Select command "[ 16 ] START DATA ACQUISITION". Coordinate with the EMI equipment operator
and start the sweep of the EMI frequency band being tested when the scan count reaches about (6).

. Stop data collection. Coordinate with the EMI equipment operator such that the data collection process is
stopped about (19) scans after the EMI frequency band sweep is complete. At the end of the 24 scans, the

screen will change to the AMSU-A1/A2 DELTA T and CALIBRATION ACCURACY menu.

4. Display and print the data collected. Press "[ 2 ] PRINT" to print the screen. Press "[ 1 ] RETURN". The

display will prompt "Do you wish to save data on disk (Y/N)?" Enter N for no.

. The STE program will return to the AMSU-A1/A2 TEST INITIALIZATION menu. Enter command "[ 15

] SELECT CAL PROCESS" and press the ENTER key. The program will return to the AMSU-AI/A2
CALIBRATION PROCESS SELECTION menu.

. Print the distribution. Select "[ 12 ] PRINT DISTRIBUTION" to obtain the data plot for each sensor
channel. Select "[ 1 ] RETURN" to return to the AMSU-AI/A2 TEST INITIALIZATION menu.

7. Examine each channel's response (Warm AVE) and evaluate it with the susceptibility criteria to determine if

pass or fail test results were obtained. If the data passes, proceed to the next EMI test and if the data fails,

repeat the test at reduced frequency range and amplitude level (using the same procedures), to establish the

frequency and threshold level of AMSU performance.
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AE-2615 I/5E

11 Feb 99

Test SetuplVedfied:

3.4.5.3.1 Step 1: Test Equipment Log
Item Manufacturer

P/oiler _/p

TEST DATA SHEET 1 (Sheet 1 of,_

3_4.5- CEOI/CE03 Test_',ea_' }
[ s

Signature

Model/

Part No.
Aerojet

Inventory No.

5/S2,.,_"

Calibration
Date

,,t-/r- _'

Calibration
Due Date

4 - LIT - O0

fJ/cFdr'_-_ " e_fS 7l s/- s/- _'_ //-s/- _ I

7 _ 7 <> ,4 4 _ 2 2 2 <: ,_ ,_- <: _ /Z.

Emission Measurements, 30 Hz to 20 kHz,

Power Line Required ,

+28V Main Bus Narrow

+28V Telemetry Bus Narrow

+28V PLB Narrow

+lOV Interface Bus Narrow

Emissions within limits? Comments/

/l_o d_3bservations P/o/_!Yes

See Figures 2 & 3 V""

v"
See Figures 2 & 3 //

No
'1

NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments

or observations, etc.) to this data sheet. Siqnature/_

Unit "_/'4v/'5"/-'/-,'4'2 /,-:T'3/_::_ - _' Engineer: _ _- _ec_

QuaSty Co ntrgV_k.LL/_'_ _ ,_,/_v

Shop Order _¢_',._ Oper _"_-O-_:P_ Custo er R ntative: . - '/'1

B-2



AE-2615 I/5E

I1 Feb 99

Test Setup Verified:

TEST DATA SHEET 1 (Shcet_ of_)

CJ.4.5: Test,£h_

•Signature

3.4.5.3.1 Step 1: Test Equipment Log
Item Manufacturer Model/

Part No.

/,$,,

85"_ 8

8447F

o/,f//_4

Aerojet

Inventory No.

Calibration

Date

Calibration
Due Date

q -/5- f?

//---//-_ /

_,¢/,/2

|"

3.4.5.3.2: Emission Measurements, 20 kHz to 50 MHz,

Step Power Une Band Required

4 +28V Main Bus Narrow See Figures 2 & 3

4--- -aaV-Ma_-Ru_------- Ne_,w- _ ".__

7 +28V Telemetry Bus Narrow See Figures 2 & 3

Emissions within limits?

Yes No

II

,//

Comments/

_t'_.. Observations p,_

_-_//_'_.,_ p_.

/#,'F ,_:/ ,__'/,'

NOTE:

or observations, etc.) to this data sheet.

Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments

Engineer. _ _

Customer Re re_ntative: __

B-4
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AEROJET ELECTRONIC SYSTEMS

TEST SETUP TABLE PG I OF G

LIBRARY TEST FILE: SETUP NOT STORED

DISPLAY TITLE ii-
CONTROL PARAMETERS

Test Type
Freq Uncert (%)
Min S_eep Time/Oct (sec)

NUMBER PAGES NOTES
NUMBER RANGES
START FREQUENCY (HHz)

AMSU-A2

PEAK
1
3
0
4

.010

RNG STOP FREQ(MHz) TRANSDUCER

1 .2
2 2.0
3 30.0
4 50.0

CURRENT PROBE 91550-2B S/N 774_
CURRENT PROBE 91550-2B S/N 774*
CURRENT PROBE 91550-2B S/N 774*
CURRENT PROBE 91550-2B S/N 774*

../Aw'sz_--4 2

.,._.,_ A,#8

DISPLAY INFORMATION

AMPLITUDE INFO
Units L_bel
Disp Ref Level

TEST LIMITS
Number Limits

dBu.Q
100

PG 2 OF G



AEROJET ELECTRONIC SYSTEMS

RANGE 1 : o.010 TO .2 MHz
__ ..... b_= ......

AMPLIFIER
Name
Gain (dB) .....

-INPUTPORT -- -
MSHT STATES

QP Bandwidth (Hz)
SA Res Bandw (Hz)
Video Bandw. (Hz)
Ref. Level (dBaV)
Int. Atten. (dB)
Ext. Atten. (dB)

NO. OF SETUPS
NO. SWEEPS/SETUP
FIRST SETUP

Hsg,Sub,Continae

Msg:

PG 3 OF G

HPB447F OPT HG4
'28
RIGHT-

BYPASS
300

3000
100
20
0
I
I

MESSAGE
CONNECT CURRENT PROBE TO 28 dB GAIN INPT

/.S',_',,fmo - =_ -_
•:'_v' zing

Of 6-_- _-oo

RANGE 2: .2 TO 2.0 HHz PG 4 OF G

AMPLIFIER
Name HP8447F OPT HG4
Gain (dB) 28

INPUT PORT .. RIGHT
MSHT STATES

QP Bandwidth (Hz) BYPASS
SQ Res Bandw (Hz) 1000
Video Band_. (Hz) 10000
Ref. Level (dBaV) 100
Int. Qtten. (dB) 20
Ext. Qtten. (dB) 0

NO. OF SETUPS I
NO. SWEEPS/SETUP I
FIRST SETUP

Msg,Sab,Continae CONTINUE

V-



AEROJET ELECTRONIC SYSTEHS

RANGE 3:2.0 TO 30.0 HHz

AMPLIFIER
Name

G.ain (dB)
INPUT PORT
HSMT STATES

QP Bandwidth (Hz) BYPASS
SA Res Bandu (Hz) 3000
Video Bandw. (Hz) 30000
Ref. Level (dB-V) 90
Int. Atten. (dB) 20
Ext. Qtten. (dB) 0

NO. OF SETUPS 1
NO. SWEEPS/SETUP 1
FIRST SETUP

Nsg,Sub,Contin_e

PG 5 OF G

I

HP8447F OPT HG4
28 _-

RIGHT

CONTINUE

--4 ,'--f--_'_" - _f2

= := -

RANGE 4: 30.O-TO 50.0 MHz PG G OF G

I

AMPLIFIER
Name
Gain (dB)

INPUT PORT
MSHT STATES

QP Bandeidth (Hz) BYPASS
SA Res Band_ (Hz) 3000
Video Bandu. (Hz) 30000
Ref. Level (dB_V) 90
Int. Atten. (dB) 20
Ext, Qtten. (dB) 0

NO. OF SETUPS 1
NO, SWEEPS/SETUP 1
FIRST SETUP

Hsg,Sub,Contin_e

HP8447F OPT HG4
28

RIGHT

CONTINUE



J



AEROJET ELECTRONIC SYSTEMS

TRANSDUCER TABLE

TRANSDUCER TITLE
SIGN OF TRANSDUCER
NUMBER OF POINTS

CURRENT

POINT FREQUENCY(MHz)

1 0.010000
2 0.012340
3 0.01G708
4 0.023198
5 0.027230
G 0.036871
7 0.044031
8 0.060091
9 0.070728
10 0.081365
11 0.112968
12 0.132605
13 0.156079
14 0.179552
15 0,214422
16 • 0.292627
17 0.344427
18 0,415464
19 0.492413
20 0.569362
21 0.674331
22 0,788640
23 0.916824
24 1.256440
25 1.488080
26 1.740332
27 2,023201
28 2.772647
29 3,283820
30 3.840477
31 4.464699
32 5.291619
33 6.118539
34 7,246570
35 8.474970
36 9.852472
37 11.677278
38 13.502084
39 15.991365
40 18.702138
41 22.748663
42 26.775552
43 30.802441
44 42.766435
45 50.200602

PROBE 91550-2B S/N
PLUS

45

774*

TRANSDUCER FACTOR

-9.44
-8.21
-5.88
-3.72
-2.80
-1.25
-0.57

0.36
0.73
0.98
1.38
1,51
1.62
1.70
1.77
I .87
I .91
1.94
I .98
2.00
2.02
2,05
2.07
2,10
2,12
2,12
2,13
2.14
2.14
2.14
2.14
2.12
2,11
2.10
2,08
2,06
2,03
2.01
1,98
1,95
I .90
1.83
1 .64
2.02
I .92

1Dee- _'t



AE-2615 I/5E
11 Feb 99

Test Setup Verified: //'_/_

3.4.5:CE01/CE03 T_.s_ "_- ff _ _,_,

/
Signature

ModeV
Pan No.

Aerojet Calibration
Inventory No. Date

Calibration
Due Date

3.4.5.3.2:
PowerLine Band I Required Emissionswithinlimits?

Yes No

+28V Main Bus Narrow See Figures 2 & 3

p,
+28V Telemetry Bus Narrow See Figures 2 & 3

+28V PLB Narrow See Figures2 & 3

Comments/

rvations P_gP
J

+10V InterfaceBus
/,/

Narrow See Figures2 & 3 f

NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments
or observations, etc.) to this data sheet.

Siq:_ye
Unit ,.._,¢(..<_J-.A_ /,5",_'/_,_--_' En ineer ('_P_____ I "_ D'_='_2'

g o " __....
DEC0 2 _Q'_ " =_

Serial No. /'_'_ Quali_ _=__0 )_E_VL _

ShopOrder' _'_'D¢:_,,_ .Oper ,_'D-_-D=9 Cus_omerR r_ntative: @. _ .._,fl.

B-2 .
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AE-26151/5E
11 Feb 99

TEST DATA SHEET 2 (Sheet I of 3)
3.4.6:RE02 Test

Test Setup Verifie_:
Signature

3.4.6.3.1 Step 1: Test Equipment Log

• Item Manufacturer ModeV
Pa_ No.

Aerojet Calibration Calibration
Inventory No. Date Due Date

,d'._,4 4 7 s ,= -/¢i- ? _v 5"-/7-ao

_:2.oo .'>o.-T ,f--,9 - @_ _-/_--_o

/

(

B-6 "o



It,

AE-2615 l/5E

11 Feb 9c

Test Setup Verified:

3.4.6.3.2: Emission Measurements

TEST DATA SHEET,2 (Sheet 2 of 3)

3.4.6:RE02 Test(Cont)
, /

Y. W
/--- _ /=" Signature

Step Antenna/Frequency

4 All except Horn
14 kHz to 1 GHz

i_ff .A!! except Horn

12

15

16

19

21

,{21

21 ,/

21

21

21

21

] 21

Band Required

Narrow See Figure 6

Emissions within limits?

Yes No

/

Comments/
Observations

_.4"2_._.'.ff

: 54 ,d _r5

,/ 7#,_

Horn, RGA-180 Narrow

Biconical, EMC0'-3104 Narrow

121.5 MHz with Ampl

Log Conical, EMCO 3101
243 MHz, 401.65 MHz, &

406.05 MHz with Ampl

Horn, RGA-180
2010 to 2040 MHz with

A'mpl

Narrow

Narrow

See Figure 6

No narrow-

band freq.
• -150 dBm

No narrow-

band freq.
• -150 dBm

No narrow-

bandfreq.
• -120 dBm

J

/

Biconical/Log Conical
59.458 to 751.944 MHz

Narrow

_i//_/00 to 500 MHz Narrow

,E to 18 GHz ,_.l. ,/Narrow

No narrow-

band freq. f
> -60 dBm

-107.1dBm f

Figure 3 f

"1217 to 12_7 Iv_Z "- Narrow -111.8 dBm f

1565 to 1614 MHz

2051.9 to 2055 MHz

5254.7 to 5255.3 MHz

5450 to 5825 MHz

Narrow -111.2 dBm 1

Narrow -126.7 dBm f

Narrow -122.8 dBm f

Narrow -80.7 dBm y al ¢c_

NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comment

or observations, etc.) to this data sheet.

B-?



AE-2615II5E

IIFeb99

TEST DATA SHEET 2 (Sheet 3 or"3)

3.4.6.3.2: Emission Measurements

Step Antenna*/Frequency
Range (MHz)

22 118.000 - 120.000

22 120.000 -121.450

22 121.450 - 121.485

22 121.515- 121.550

22 121.550-123.000

22 123.000- 125.000

23 236.000-240.000

23 240.000- 242.925

23 242.925- 242.975

23 243.025- 243.075

23

23

23

Signature

IV

IV

iV

IV!

IV

IV

IV

IV

IV

Band Radiation
Limit (dBm)

Narrow -100 / Table IV

Narrow -125 / Table

Narrow -145 / Table

Narrow -145 / Table

Narrow -125 / Table

Narrow -100 / Table

Narrow -100 / Table

Narrow -125 / Table

Narrow -145 / Table

Narrow -145 / Table

Narrow -125 / Table

Narrow -100 / Table

Narrow -100 / Table

Narrow -125 / Table

Narrow -145 / Table

Narrow -145 / Table

Narrow -125 / Table

Narrow -100 / Table

Narrow _ -125 / Table

Narrow -145 / Table

Narrow -145 / Table

Narrow -125 / Table

Emissions within limits? Comments/
Observations

P/m/"

/4"

s_

jt¢/z

/b"

/7

243.075- 246.000. IV =_

246.000-250.000 IV =/

385.100 - 401.100 IV 2z

IV23 401.100-405.900

23 405.900-406.000

23 406.1 00- 406.200

23 406.200-411o00

Yes No

/

J

f

f

f

,,/

f

/
,/-

/

/
,/,

,/,
/

/

J
/

,/
/

/

23 411.000-425.000

23 396.000-401.500

23 401.500-401.600

23 401.700- 401.800

23 401.800- 406.000

IV

IV

IV

IV

IV

IV

IV

IV

2,,5'

.=,,/

_-7

=?

I |

* All frequency ranges are to be performed with antenna in both vertical and horizontal

polarization.

Unit -.4MSd-,,4'_ 1._',_/_0_- _ Engineer:"____i_.__7

Serial No. /_ '_ Q _

Shop Order _ 'S&_'_'_,'_ Oper,d'=/"_-=_,_ Customer _ r___ntative_ _'_ _ _

B-&
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AEROJET ELECTRONIC SYSTEMS

TES_ SETUPTABLE

LIBRARY TEST FILE: SETUP NOT STORED

DISPLAY TITLE I:
CONTROL PARAMETERS

Test Type
Freq Uncert (%)
Min Sweep Time/Oct (sec)

NUMBER PAGES NOTES
NUMBER RANGES
START FREQUENCY (HHz)

PG I OF G

AHSU-A2 / METoP

PEAK
1
3
0
4

,014

RNG STOP FREQ(MHz)

1 ,2
2 30 ,O
3 200 .O
4 IOO0,O

TRANSDUCER

EMCO 3301 - ACTIVE MONOPOLE
EMCO 3301 - ACTIVE MONOPOLE

EMCO 3110 - BICONICAL (I meter)
E-M LCA-25 - LOG SPIRAL @ Im

DISPLAY INFORMATION PG 2 OF G

Ig01_ °2

S,,J /eB

- _

AMPLITUDE INFO
Units Label
Disp Re{ Level

TEST LIMITS
Number Limits
Limit I

dBuV / m
tO0

1
NARROWBAND



AEROJET ELECTRONIC SYSTEMS

RANGE 1: .014 TO .2 NHz

AMPLIFIER '
Name
Oain (dB)

INPUT PORT
HSMT STATES

QP Bandwidth (Hz)
SA Res Bandw (Hz)
Video Bandw, (Hz)
Ref. Level (dB_V)
Int. Atten, (dB)
Ext. Atten, (dB)

NO, OF SETUPS
NO. SWEEPS/SETUP
FIRST SETUP

Msg, SLLb,Cont in_e
Hsg :

HP8447A-HG4
28

LEFT

BYPASS
300

3000
100
10

0
1
1

MESSAGE

PG 3 OF G

_,D _'_-_-_

CONNECT ENCO 3301 & HP8447F - 28dB INPUT

RANGE 2: .2 TO 30.0 HHz

AMPLIFIER
Name
Gain (dB)"

INPUT PORT
MSMT STATES

QP Bandwidth (Hz) BYPASS
SQ Res Bandw (Hz) 3E3
Video B&nd_. (Hz) 30000
Ref. Level (dBLLV) 100
Int. Atten. (dB) I0
Ext. Qtten. (dB) 0

NO. OF SETUPS I
NO. SWEEPS/SETUP I
FIRST SETUP

Msg, SuJD,Cont inLLe

=__---===_.=_- .....

HP8447F-HG4
28

LEFT

PG 4 OF G

CONTINUE



AEROJET ELECTRONIC SYSTEMS

RANGE 3:30.0 TO 200.0 MHz

....
PG 5 OF 6

Name
Gain (dB)

INPUT PORT
MSHT STATES

QP Bandmidth (Hz) BYPASS
SA Res Bandw (Hz) 30E3
Video Bandu. (Hz) 300E3
Ref. Level (dB_V) 100
Int. Atten. (dB) 10
Ext. Atten. (dB) 0

NO. OF SETUPS I
NO. SWEEPS/SETUP 1
FIRST SETUP

Msg,Sub,Contin_e

Hsg:

HP8447F - HG4
25

RIGHT

MESSAGE
CONNECT BICON ANT & HP8447F 25 dB INPUT

/88/_ _- 2

RANGE 4:200.0 TO I000.0 HHz PG G OF G

AMPLIFIER
Name

Gain (dB)
INPUT PORT
MSMT STATES

QP Bandwidth (Hz)
SA Res Bandu (Hi)
Video Band_. (Hz)
Ref, Level (dB_V)
Int. Atten. (dB)
Ext. Atten. (dB)

NO. OF SETUPS
NO. SWEEPS/SETUP
FIRST SETUP

Msg,Sub,Conttn_e
Msg:

HP8447F - HG4
25

RIGHT

BYPASS
30E3

300000
80
10

0
1
1

MESSAGE
CONNECT LOG SPIRAL A HP8447D TO RIGHT IN





AEROJET ELECTRONIC SYSTEMS

TRANSDUCERTABLE
m:_m:

TRANSDUCER TITLE
SIGN OF TRANSDUCER
NUMBER OF POINTS

=_

EMCO 3301 - ACTIVE MONOPOLE
PLUS
21

POINT FREQUENCY(MHz) TRANSDUCER FACTOR

I .014 13.1
2 .020 12.4
3 .040 12.3
4 .OGO 12.1
5 .100 12.1
G .150 11.8
7 ,200 11.7
8 ,400 11,4
9 ,G00 11.G
10 .850 11,2'
11 1,000 11.3
12 1.600 ' 10.4
13 2,000 10.9
14 4.000 10.4
15 6.000 10,G
1G " 8,000 10,1
17 10.000 9.7
18 15.000 10.2
19 20.000 11.9
20 25.000 12.3
21 30.000 12.7

f

/8B,'2,0_ - Z

,_"_ 78_ 83-



QERDJET ELECTRONIC SYSTEMS

TRQNSDUCER TQBLE

...... ::- -

TRQNSDUCER TITLE EMCO 3110 - BICONICQL (I meter)
SIGN OF TRQNSDUCER PLUS
NUMBER OF POINTS 28

POINT FREQUENCY(MHz) TRQNSDUCER FQCTOR

1 30 12.7
2 40 11.4
3 50 10.G
4 GO 11.0
5 70 10.9
G 80 10.2
7 90 10.2
8 100 10.7
9 110 11.8
10 120 13.3
11 130 13.G
12 140 13.4
13 150 13.2
14 160 13.3
15 170 15,0
1G " 180 1G.2
17 190 15.G
18 200 15.9
19 v, 210 15.9
20 220 1G.5
21 230 18.3
22 240 19.8
23 250 19.9
24 260 19.1
25 270 19.3
2G 280 20.8
27 290 23.0
28 300 24,7

s"_ 7Be# 8j

Op ,e'D-,a-6,
_/,_'--//,,_

j"



AEROJET ELECTRONIC SYSTEHS

====

TRAi_,SDUCER TABLE

TRANSDUCER TITLE
SIGN OF TRANSDUCER
NUMBER OF POINTS

E-H LCA-25 - LOG SPIRAL 6 Im
PLUS
33

POINT

I
2
3
4
5
6
7
8
9
10
11
12
13
14
15
IG
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

FREQUENCY(HHz)

200
225
250
275
300
325
350
375
400
425
450
475
500
525
550
575
600
625
650
675
700
725
750
775
800
825
850
875
900
925
950
975
1000

TRANSDUCER FACTOR

23.3
23,0
21.7
19.4
17.8
17.5
17.0
17.5
17.9
18.2
18.6

' 19.1
19.8
20.1
20.3
20.8
21.2
21.5
21.9
22.3
22,7
22.8
23.3
22,7
24,3
24.9
25.5
25.7
26.2
26.4
2G.G
2G.G
26.8

S



AEROJET ELECTRONIC SYSTEMS

LIHIT TABLE

LIMIT TITLE
NUMBER OF POINTS

>-

--NARRO-I.IBAND
2

POINT

I
2

FREQUENCY(MHz)

.010
1000.000

AMPLITUDE

50
50

_.,_" y m _a ,_._

.j



REROJET ELECTRONIC SYSTEHS

"I TES_,SETUpITABLE-: .... I" I "Ill :I

LIBRARY TEST FILE: SETUP NOT STORED

PG- 1 0F-5

DISPLAY TITLE 1:
CONTROL PARAMETERS

TestType
Freq Uncert (%)
Hin Sweep Time/Oct (sec)

NUHBER PAGES NOTES
NUHBER RANGES
START FREQUENCY (HHz,)

RE02 AHSU-A2/HETOP

PEAK
.5
3
0
3

1000

RNG STOP FREQ(HHz)

1 2500
2 5700
3 10000

TRANSDUCER

RGA 180
RGA 180
RGA 180

HORN ANTENNA
HORN ANTENNA
HORN ANTENNA

/3_-r/2_o - z

DISPLAY INFORMATION

AHPLITUDE INFO
Units Label
Disp Ref Level

TEST LIHITS
NuJ_ber Limits
Limit I

dB_V / m
110

1
HETOP

PG 2 OF 5



AEROJET ELECTRONIC SYSTEMS

RANGE I: 1000 TO 2500 MHz

AMPLIFIER
Name
Gain (dB)-

INPUT PORT
MSHT STATES

QP Bandwidth (Hz)
SA Res Bandw (Hz)
Video Bandw. (Hz)
Ref. Leve! (dB_V)
Int. Atten. (dB)
Ext. Atten. (dB)

NO. OF SETUPS
ND. SWEEPS/SETUP
FIRST SETUP

Msg, Sub, Cont in_e
Msg :

PG 3 DF 5

I

HP8449B
30

'-RIGHT

BYPASS
10E3

100000
80
10

0
1
1

MESSAGE
CONNECT DBL RIDGE ANT TO AMPL INPUT

/ _5/2_o - Z J

RANGE 2:2500 TO 5700 MHz. PG 4 OF 5

HP8449B
30

RIGHT

CONTINUE

AMPLIFIER
Name
Gain (dB)

INPUT PORT •
MSMT STATES

QP Bandwidth (Hz) BYPASS
SA Res Bandw (Hz) I00E3
Video Bandw. (Hz) I.E+G
Ref. Level (dB_V) BO
Int. Atten. (dB) 10
Ext. Atten. (dB) 0

NO. OF SETUPS I
NO. SWEEPS/SETUP 1
FIRST SETUP

Msg,Sub,Contin_e



AEROJET ELECTRONIC SYSTEHS

RANGE 3:5700 TO 10000 HHz

AMPLIFIER
Name
Gain (dB)i__. _

INPUT PORT
MSHT STATES

QP Bandwidth (Hz) BYPASS
SA Res Bandw (Hz) 300E3
Video Bandw. (Hz) 3.E+G
Re£. Level (dBuV) 80
Int. Atten. (dB) 10
Ext. Atten. (dB) 0

NO. OF SETUPS 1
NO. SWEEPS/SETUP 1
FIRST SETUP

Hsg,SuJD,Continue

HP 8448B
30

RIGHT

CONTINUE

PG 5 OF 5

• Taring3



,,_j-



AEROJET ELECTRONIC SYSTEMS

TEST SETUP TABLE - -PG I OFG

LIBRARY TEST FILE: SETUP NOT STORED
_=

DISPLAY TITLE I: AMSU-A ....METOP
CONTROL PARAMETERS

Test Type
Freq Uncert (%)
Mln Sweep Time/Oct (sec)

NUMBER PAGES NOTES
NUMBER RANGES
START FREQUENCY (MHz)

PEAK
.5
3
0
4

10000

RNG STOP FREQ(HHz)

1 12000
2 14000
3 16000
4 18000

TRANSDUCER

RGA 180
RGA 180
RGA 180
RGA 180

HORN ANTENNA
HORN ANTENNA
HORN ANTENNA
HORN ANTENNA

f3P/_ _o - Z

=.._p./ t(_d'

• as "

J

/

: it,''

DISPLAY INFORMATION PG 2 OF G

AMPLITUDE INFO
Units Label
Disp Ref Level

TEST LIMITS
Number Limits
Limit 1

dB_V I m
110

I
HETDP



AEROJET ELECTRONIC SYSTEMS

RANGE I: 10000 TO 12000 MHz PG 3 OF G

AMPLIFIER
Name
Gain (dB)

INPUT PORT
MSMT STATES

QP Bandwidth (Hz)
SA Res Bandw (Hz)
Video Bandw. (Hz)
Ref. Level (dBaV)
Int, Qtten. (dB)
Ext. Qtten, (dB)

NO. OF SETUPS
NO. SWEEPS/SETUP
FIRST SETUP

Msg,Sub,Contin_e
Msg:

.... . . ....

RIGHT

BYPASS
30E3

300000
80

0
0
1
1

MESSAGE
CONNECT HORN ANTENNA TO INPUT

j-

RANGE 2:12000 TO 14000 MHz

RMPLIFIER
Name
Gain (dB) 0

INPUT PORT " RIGHT
MSMT STATES

QP Bandwidth (Hz) BYPRSS
SR Res Bandw (Hz) 30E3
Video Bandw. (Hz) 300000
Reg. Level (dBaV) 80
Int. Atten. (dB) 0
Ext. Atten. (dB) 0

NO. OF SETUPS 1
NO. SWEEPS/SETUP 1
FIRST SETUP

Msg,Sub,Continae CONTINUE

PG 4 OF 6



QEROJET ELECTRONIC SYSTEMS

RANGE 3:14000 TO IGO00 MHz

AMPLIFIER
Name
Gain (dB) 0

INPUT PORT RIGHT
MSMT STATES

QP Bandwidth (Hz) BYPASS
SA Res Band_ (Hz) IOE3
Video Bandw. (Hz) I00000
Ref. Level (dB_V) 80
Int. Atten. (dB) 0
Ext. Atten. (dB) 0

NO. OF SETUPS I
NO. SWEEPS/SETUP I
FIRST SETUP

Msg,Sub, Continue CONTINUE

PG 5 OF G
,'3_/2_a- 2

o _8_8J

_,_ _rm.m-m_

RANGE 4:IGO00 TO 18000 MHz PG G OF G

AMPLIFIER
Name
Gain (dB) 0

INPUT PORT ' RIGHT
MSMT STATES

QP Bandwidth (Hz) BYPASS
SA Res Bandw (Hz) IOE3
Video Bandw. (Hz) 100000
Ref. Level (dB_V) 80
Int. Atten. (dB) 0
Ext. Atten. (dB) ,0

NO. OF SETUPS I
NO. SWEEPS/SETUP I
FIRST SETUP

Msg,SuJD,Contin_e CONTINUE





QEROJETELECTRONIC SYSTEMS

TRANSDUCERTABLE

TRANSDUCERTITLE
SIGN OF TRANSDUCER
NUMBEROF POINTS

POINT

RGQ 180

FREQUENCY(MHz)

HORN
PLUS

35

ANTENNA

TRANSDUCERFACTOR

1 1000 24.6
2 1500 24.9
3 2000 27.5
4 2500 29.2
5 3000 30.9
G 3500 33.1
7 4000 32.9
8 4500 32.4
9 5000 33.8
10 5500 35.1
11 GO00 35.9
12 6500 , 35.7
13 7000 36.3
14 7500 37,3
15 8000 3G.G
16 8500 37.9
17 9000 38.8
18 9500 38.6
19 10000 38,2
20 10500 38.4
21 11000 38.9
22 11500 39.2
23 12000 39,4
24 12500 39,3
25 13000 40.5
26 13500 42,3
27 1400O 41.5
28 14500 41.3
29 15000 39.8
30 15500 38,1
31 16000 38.4
32 16500 40.4
33 17000 41.9
34 17500 42.5
35 18000 45.4

.2.# x/o-p

.,,__-'_w's'08

_o 7 6c6,#',..e
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_)oal/seseseC_iakO!.in!o .n..t_.tJo_l;_nclud!ng suggesL_o ^f_^^tedu^c_n ĝ Ih!s bu.rden!o Washington Headquarters Sen4ced_rectotate for Information Operationmnd Reporls, 1215 Jeffemo
= .,,j,,w=y, ou,.= ,Lug, _.mg=on, v_ ,_,_Luz-q,..-uz, ano to me umce or Management and Budget, Papenvork Reduction Fh"oject (0704-0188) Washington, DC 20503.

1. AGENCY USE ONLY ( Leave

blank )

2. REPORT DATE

4. TITLE AND SUBTITLE

Integrated Advanced Microwave Sounding Unit-A

(AMSU-A), Performance Verification Report

6. AUTHOR(S)

J. Linn

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

Aerojet

1100 W. Hollyvale
Azusa, CA 91702

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)
NASA

Goddard Space Flight Center

Greenbelt, Maryland 20771

3. REPORT TYPE AND DATES COVERED

5. FUNDING NUMBERS

NAS 5-32314

8. PERFORMING ORGANIZATION
REPORT NUMBER

11658

March 2000

10. SPONSORING/MONITORING

AGENCY REPORT NUMBER

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION/AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE

13. ABSTRACT (Maximum 200

words )

This is the Performance Verification Report, Final Comprehensive Performance Test

Report, PIN 1331200-2-1TST SIN 108/A2, for the Integrated Advanced Microwave Sounding
Unit-A (AMSU-A).

14. SUBJECT TERMS

EOS

Microwave System

17. SECURITY CLASSIFICATION
OF REPORT

Unclassified

18. SECURITYCLASSIFICATION
OF THIS PAGE

Unclassified

NSN 7540-01-280-5500

19. SECURITY CLASSIFICATION

OF ABSTRACT

Unclassified

15. NUMBER OFPAGES

16. PRICE CODE

20. LIMITATION OF
ABSTRACT

SAR

Standan[I Fore1 298 (Rev. 2-89)

-.,..__. Pl_sorled by ANS_ St{1239-18
296-102



V



53-301-298 FEDERAL ACQUISITION REGULATION IFAR)

GENERAL INSTRUCTIONS FOR COMPLETING SF 298
The Report Documentation Page (RDP) is used in announcing and cataloging reports. It is imDortant that this information be
consistent with the rest of the report particulady the cover and title page. Instructions for filing in each block of the form
follow. It is important to stay within the ines to meet optical scanning requirements.

Block 1. Agency Use Only(Leave blank)

Block 2. Report Date Full publication date including day,

month, an_ear, if available (e.g., 1 Jan 88). Must cite at least

the year.

Block 3. Type of Report and Dates Covered. Statewhether

report is interim, final, etc. If applicable, enter inclusive report

dates (e.g., 10 Jun 87 - 30 Jun 88).

Block 4. Title and Subtitle A title is takenfrom the part of the

report that provides the most meaningful and complete

information. When a report iprepared in more than one volume

report the primary title, add volume number_nd include subtitle

for the specific volume. On classified documentsenter the title

classification in parentheses.

Block 5. Funding Numbers To include contract and grant

numbers; may include program element number(s), project

number(s), tasksnumber(s), andwork unit number(s). Use the
following labels:

C Contract PR Project
G Grant TA Task

PE Program WU Work Unit

Element Accession No.

Block 6. _ Name(s) of person(s) responsible for

writing the report, performingthe research, or credited with the

content of thereport. If editoror compiler, this shouldfollow the

name(s).

Block 7. Performinq Omanization Name(s) and Address(es).
Self-explanatory.

Block 8. Performing OrganizationReport Number. Enter the

unique alphanumeric report number(s) assigned by the
organization performing the report.

Block 9. Sponsonng/Montodng Agency Name(s) and

Address(es) Self-explanatory.

Block 10. SponsodngfMon todn.qAgencyReports Number. (/f
known).

Block 11. Supplementar_Notes. Enter informationnot included

elsewhere such as: Prepared in cooperation with ...: Trans. of

...; To be published in ... When a report is revised, include a

statementwhether the new report supersedes or supplements
the older report.

Block 12.a Distribution/Availability Statement.Denotes public

availability or limitations. Cite any availability to the public.

Enter additional limitations or special markings in all capitals

(e.g., NOFORN, REL, ITAR).

DOD - See DoDD 5230.24 Distribution Statement on

Technical Documents

DOE See authorities.

NASA - See Handbook NHB 2200.2.

NTIS - Leave blank.

Block 12.b Distribution Code.

DOD Leave blank.

DOE Enter DOE distribution categories from the

standard Distdbution for Unclassified

Scientific and Technical Reports.

NASA - Leave blank.

NTIS - Leave blank.

Block 13. Abstract. Include a brief Maximum 200 word_

factual summary of the most significant information contained in

the report.

Block 14. Subject Terms. Keywords or phases identifying major

subjects in the report.

Block 15. Number of Pages Enter the total number of pages.

Block 16. Pdce Code. Enter appropriate price codel_TIS

only).

Block 17- 19.Security Classifications. Serf-explanatory. Enter

U.S. Secudty Classification in accordance with U.S. Secudty

Regulations (i.e., UNCLASSIFIED). If form contains classified

information, stamp classification on the top and bottom of the

page.

Block 20. Limitation of Abstract.This block must be completed

to assign a limitation to the abstract. Enter either UL (unlimited

or SAR (same as report). An entry in this block is necessary if

the abstract is to be limited. If blank, the abstract is assumed

be unlimited.

Standard Form 298 Back (Rev. 2-89

v 53-86





-JtlEROJET
DOCUMENT APPROVAL SHEET

TITLE

Performance Verification Report

Final Comprehensive Performance Test Report, PIN 1331200-2-TST,
SIN 108/A2

DOCUMENT NO.

Report 11658

March 2000

INPUT FROM: CDRL: SPECIFICATION ENGINEER DATE

J. Linnl 208 N/A

CHECKED BY: DATE JOB NUMBER: DATE

N/A N/A

APPROVED SIGNATURES DEPT. NO. DATE

Product Team Leader (A. Nieto)

Systems Engineer (R. Platt)

Design Assurance (E. Lorenz)

Quality Assurance (R. Taylor)

PMO/Technical (P. Patel)

Released: Cavanaugh_ Cf_,_.c,t_x-Co._,'__Ct.co_'Tx

Configuration Management (J.

By my signature, I certify the above document has been reviewed by me and concurs with the technical

requirements related to my area of responsibilit,/.

8410

8410

8410

7831

8410

8410

°

(Data Center) FINAL







-__j


